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THE WEEE IN IRON CIRCLES 


“ Despite the stagnation which continues to exist at 
certain points, the general business situation of the 
country, as a whole, shows unmistakable signs of slow but steady 
improvement.’ So says the American Banker,a safe and conserva- 
tive authority. In confirmation of its views it notes the fact that 
money has at last begun to move West, and winter wheat East, and 
in consequence general trade has become more active at the large 
centres in the Central West, such as Chicago, St. Louis, Kansas City, 
Minneapolis and St. Paul, where staple dry goods, boots and shoes 
and hardware, stimulated by excellent crop prospects, are moving 
with more freedom. In the meantime the pig iron market continues 
sluggish, with some indications of a break among Southern furnace- 
men. At Louisville, for instance, during the first part of the week, 
there were signs of weakness, grey forge being offered for five 
months’ delivery on basis of $9.75 Birmingham; but towards the 
close prices were better, and grey forge was held firmly on basis of 
$10 to $10.25 by one or two of the leading furnaces, and some sales 
for favorite brands have been effected onthis basis. Offerings on the 
part of some furnaces anxious to sell, however, continue at less than 
basis of $10, with buyers for large amounts afraid to take hold, owing 
to fear of tight money. Towards the close of the week there were 
heavy sales made by manufacturers, one reported by a leading con- 
sumer that will require the purchase of about 14,000 tons. At Cin- 
cinnati there has been the usual active competition for the limited 
number of orders placed during the week, but only one or two trans- 
actions at very low price are reported, and these are not well authen- 
ticated. There is little change in the condition among Southern 
coke furnaces. The higher grades of foundry, soft and silvery irons 
are scarce and the lower grades abundant. The Woodstock coke 
furnace made a successful start and promises to be one of the large 
producers. Most of the Southern charcoal furnaces are accumulat- 
ing iron on their yards, hoping that the long looked-for revival in 
car building will soon materialize and relieve them. Orders for pig 
metal at Chicago for the most part are of small size and covering 
early deliveries. They are still some large buyers who are waiting 
for special prices and are prepared to quickly pick up any bargains 
of this kind which may be offered. Two or three sales of round lots 
of Southern coke iron have been reported, ranging in size from 1,000 
to 2,000 tons. With this exception orders placed have been mainly 
for small amounts. Prices remain practically unchanged on Lake 
Superior charcoals. One or two of the leading companies are now 
holding their product at $18.50, Chicago, in consequence of the heavy 
sales which they have made, taking nearly their product for the 
coming season. Other furnaces making the same class of metal are 
still in the market for business at from $17.50 to $18. The St. Louis 
iron market continues to improve. Our correspondents note quite 
a difference in number of inquiries and the increased sales. How- 
ever, most of the orders are for small lots. The car works are all 
running full and report some improvement intrade. We understand 
that an order for 500 cars was placed with one of the works in the 
St. Louis district a few days ago. The extreme quiet that has per- 





General Features. 





vaded the Detroit market in all branches, except Lake Superior char- 
coal, continues and now includes the exception noted. It is gener- 
ally believed that a livelier demand will be very soon seen, but in the 
meantime the furnaces are accumulating stocks which threaten to 
hold the market down at its present low ebb, probably all of the 
present year at least. Buffalo reports that it is not so difficult to find 
buyers, but only small quantities are being purchased. A better 
feeling is apparent among consumers, which must be due to the 
improved business outlook. During the past thirty to sixty days 
there has been a marked increase in production, and the question is 
a pertinent one, whether consumption is keeping pace with this in- 
crease. From the recent figures of the American Iron and Steel 
Association it appears that the decline in pig iron production during 
the past six months has been due chiefly to the falling off in de- 
made for steel rails, the consumption of mild Bessemer steel showing 
no material falling off. It would appear, therefore, that the general 
consumption of the country has not been as seriously affected as the 
figures at first sight would seem to show. Connellsville coke con- 
tinues to be produced somewhat in excess of requirements, but nearly 
500 ovens were blown out last week to meet this condition of things. 
Concerning the English pig iron market our correspondents, S. W. 
Royse & Company, of Manchester, write, under date of July 25th: 
The course of business in the metal markets during June has been 
very disappointing. There has only been a small trade at Glasgow, 
notwithstanding which, however, prices have receded but little. 
Prices of Middlesbrough pig iron have declined about 1s. 3d. per ton 
during the month, and merchants there are now very desirous of 
selling, but buyers are difficult to:fimd at present. 

The combination of low ore prices with high lake 
freights is fraught with disastrous results for the ore 
trade. It was not prepared for this very large advance 
of the price of ore carried at this season of the year. The vessels 
which started in with a 60 or 65-cent rate from Escanaba now re- 
receive $1.10, and while the ore producers naturally figure on a rate of 
freights to be paid all through the year higher than that which 
started the season, they were not prepared for an advance as heavy or 
as early. Coming at this time, when so nearly the entire estimated 
output had been sold up—in the sense at least that to bring down 
more than the sales would be a physical impossibility this year—the 
producers are in no position to recuperate by advancing the prices of 
ore yet to be sold, and in consequence will be material losers in the 
year’s business. The high rate paid for ore carriers is induced by the 
offers made by grain forwarders and must result in hardship to the coal 
trade as well, since a good many boats will now prefer to go up light for 
the big ore rate rather than wait for coal cargoes to take up. The ves- 
sel men are not alone in this bullish feeling, since the railways, un- 
mindful of the lesson of the recent past, are talking of advance in the 
carrying charge for ore and pig iron no less than on coke and the 
manufactured products. In the meantime pig iron is dull, and 
prices have a tendency to sag rather than (to advance. Those 
furnaces whose product is not fully covered as yet for the remainder 
of the year are in the market for small amounts of iron at the market 
rate, but decline to extend options at the quoted prices to exceed a 
month or six weeks, so that the price of iron in round lots and for 
long future delivery is firmer than would appear from the published 
reports of daily transactions here and in the Valley. Bar iron, while 
low in price, commands a ready sale, and very little of it can be 
bought for delivery earlier than November. Sheet iron is doing a 
little better, No. 24 selling at about $2.70 and No. 27 at $2.85 at Valley 
mills, the same numbers of refined sheets selling here out of stock at 
$3.25 and $3.45. Cut nails may be hadat $1.55 at the mills, while wire 
nails are worth about $2.10. Metals are strong and firm, no change 
in price having occurred in the last week. Pig tin sells in this mar- 
ket at 22c. for Straits of Malacca, 22'4c. for small pigs and 23'%c. for 
bars. Antimony goes at 15c., bar lead at 6c. and pig lead is worth 
4.9c. Spelter is strong at 7c. and Lake copper is quoted at 13c., with 
Arizona copper at 12%c. 


The Local 


Situation. 
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TINPLATE THROUGHOUT THE WORLD. 

The stupendous changes now taking place in the tinplate trade 
render interesting some reference to the past and present status of 
the industry throughout the world. Accordimg to the best informa- 
tion at hand, the manvfacture of tinned vessels was known so early 
as the days of Pliny (A. D. 23), but it was not until the seventeenth 
century that the business became known to the world as such, Ger- 
many being the birthplace of the infant industry. Up to the mid- 
dle of the seventeenth century the manufacture of this ware was 
confined to Germany, but soon after it obtained a feeble foothold in 
France and Great Britain. It was not until 1720, however, that the 
establishment of the industry in the latter country was seriously 
undertaken ; but from that time forward it advanced with great 
rapidity. In 1750 there were only four works in existence in Great 


Britain ; fifty years later the number reached nine; in 1850 there 
were thirty-four; in 1860, forty ; in 1870, fifty-nine; in 1885, ninety- 
six, and in 1890, considerably over one hundred. No definite knowl- 
edge is obtainable as to the total product, but an approximate idea 
of this can be had from the following table, showing the exports only 
for the years stated : 


Tons. | Year. Tons. 
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Of the half-year’s exports of 1891, 263,225 tons were shipped to the 
United States. 

Looking to the continent of Europe, we find that there are ten 
firms in Germany owning tinplate mills; eight each in Austria, 
Russia and France; two each in Italy and Poland, and one each in 
Hungary, Holland and Spain; but the product of all these works is 
small compared with any of the large works in Wales. 

In the United States there were, at last authoritative advices, 
six companies actually making tin or terne plates in commercial 
quantities, three companies building tinplate plants on a large scale, 
and two others proposing to build tinplate plants soon. 





INTERNATIONAL TRADE TRICKERY. 

This from Auhlow’s German Trade Review (Berlin), is really 
amusing : 

With regard the balance of Americamfrade, warnings have been again sent 
here from the Germans in New York to our great industrial people, advising 
them to look carefully after those men who smuggle themselves into the 
factories under the guise of ordinary workmen in order to leara the tricks « f 
the trade, byt in reality they are instructed technical engineers who have 
been sent here by American business houses. They learn as much as they 
can by stratagem, and then try and worm the secrets of the business out of 
the initiated. Of course for these purposes only those whocau speak German 
are of any use. 

While our able German contemporary is in the business of ex- 
posing international trade trickery, perhaps it will conclude to go 
into the subject of fraudulently selling German cutlery under Shef- 
field trade-marks. Having done this, perhaps it might explain on 
what principles of common honesty German and English manufactur- 
ers enter into a business arrangement whereby “ good, honest Sheffield 
cutlery’? is stamped with the name of German works, and at the 
same time the Sheffield trade-mark is affixed to ‘rubbish made at 
Solingen or Remscheid.’’ That, at least, is‘the charge openly made 
by leading English papers, and we have never seenit denied. The 
very best, it seems to us, that our Berlin contemporary can make of 
the practice in question is to demonstrate that the English manu- 
facturer is a little more steeped in iniquity than his German cus- 


tomer. 
Possibly interest might be added to the article by some reference 


to the recent industrial scandal in Westphalia, in which the director 
of the Bochum steel works is accused of employing material much 
inferior in quality to that ordered by the government railroads, and 
some explanation may be in order as to his defence, viz: that in all 
the German steel works it is customary to mix bad rails with good. 
American manufacturers are shrewd and wide-awake, but we have 
yet to hear of their stooping to the low plane of moral turpitude in- 
dicated by the above recent occurrences, which have been freely and 
openly charged for some time past by influential English newspapers. 





TO A PROMOTER OF PIG IRON SPECULATION. 

The lron Trade Review of Cleveland, says “the Chattanooga 7radesman is 
again overwhelmed with the beauties of the storage warrant system and gives 
a half column of its valuable spice to an article on this subject. It is scarcely 
necessary to say that it fails to quote from the numerous articles now appear- 
ing in the leading iron journals of Great Britain condemnatory of this system.” 

It is equally unnecessary to say that the Review fails to quote from leading 
English iron journals in support of the system. It’s all owing to a point of 





view ; the organs of the mills are against storage—that’s all.__[The Tradesman, 
Chattanooga. ; 


The argument of “‘you’re another,” is hardly worthy the high 
standing of our esteemed Chattanooga contemporary. The fact is, 
that Zhe lron Trade Review has published both sides of the question 
as viewed by its English exchanges, but the preponderance of com- 
ment is so overwhelmingly against the system that the extracts are 
necessarily one-sided. Our Chattanooga friend, on the other hand, 
has studiously avoided printing any extracts against the scheme and 
has for several months maintained a most discreet silence respect- 
ing a proposition put forward by us, viz.: that we would devote a 
page of this paper to reproducing such extracts in favor of the 
scheme as the editor of the 7vadesman might furnish us, on condi- 
tion that he would devote a like space to extracts from leading for- 
eign papers that are opposed to the warrant system, the same to be 
furnished by us. Is there anything unfair in that? 





PROOF OF THE TINPLATE PUDDING. 

We are informed on excellent authority that the Robinson-Rea 
Manufacturing Company, of Pittsburgh, Pa., have been awarded a 
contract by the United States Iron & Tinplate Manufacturing Com- 
pany, Demmler, Pa., for a 600 H. P. piston valve engine, two tinplate 
mills and several doubling and trimming shears. The latter com- 
pany also ordered two tinplate mills from the A. Garrison Foundry 
Company, about six weeks ago, which are tobe completed about 
September rst, and which will be driven by an engine already at the 
works. The new engine is to drive, besides the two tinplate mills 
now ordered, a large sheet mill which is already at the works, and 
two more tinplate mills, a cold roll mill, and sundry other machinery 
necessary in tinplate works, and for which negotiations are now 
pending. W. B. Scarfe & Sons are building an all-iron tinning house 
for the company, and the Shiffler Bridge Company is erecting an 
addition to the main building. The Heine Safety Boiler Company, 
St. Louis, Mo., is now erecting a new battery of their water tube 
boilers at the tin plate works. 

Of course the hide-bound opponents of an American tinplate 
industry will studiously avoid reference to such facts as the above, 
but they remain facts nevertheless, and they are worth a ton of Free 
Trade argument. 





Recently the Hoerder Mines and Foundry Union, a very strong 
German trade organization, purchased a new desulphurization patent. 
Kuhlow’s German Trade Review (Berlin), in referring to the matter, 
expresses the opinion that the patent is not of very much value, and 
predicts disappointment in the results of its use. It says: 


“ Without wishing to raise doubts in the minds of the members of the Hoerd- 
er Union as to the possibility of putting the desulphurization patent to practical 
use, we must warn against placing too great expectations in its employment. 
Our opinions are in no way altered since receiving the first reports upon the 
discovery. The Hoerder Union had formerly some experience with the 
Thomas Gilchrist patent which did not lead to any great results, and in spite 
of the millions which the Hoerder Union must have sunk in it the whole thing 
was in the highest degree unsatisfactory, whilst other works which do not 
busy themselves with the realization of a patent, but handle their business 
properly, bring in much better returns to the shareholders than does the 
above-mentioned firm. For the last mentioned raising the compact against 
the realization of the Thomasschlacke, has been of great pecuniary value or 
will bear rich results in the future. There is also a good chance that the 
committee of management, to which a technical and mercantile chairman has 
lately been elected, will next obtain for themselves a general directorship. 
In this case they would soon be enabled to come to a satisfactory settlement 
on all points. 





We hasten to state, on the word of the (U/)-American Artisan, 
that its opposition to the establishment of an American tinplate 
industry dates considerably back of the time when it was favored 
with the advertising contracts of the tinplate monopolists of Wales. 
But, come to think of it, the London Jron and Steel Trades Journal 
did not intimate that it assumed its position in consequence of its 
foreign patronage. The London journal was pleased to remark that 
the placing of advertisements in question by the Welsh manufact- 
urers was in recognition of the able Chicago editor’s efforts in their 
behalf. We trust our readers may be able to discern the difference. 





“ WHERE is the Native American Artisan?’’ doubtfully asks the 
American Artisan ina brilliant and labored editorial. Ifour esteemed 
contemporary desires information concerning an American Artisan 
that is purely foreign in its tastes, tendencies and affiliations, we 
think we can direct it to the right quarter. 





THE delivery of iron ore at Lake Erie ports is going steadily 
forward, with a single exception, We understand that up to the 
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present writing Huron, O., has not yet entered the list of iron ore- 
receiving ports, though arrivals are expected daily. The docks are 
equipped with five Hulett hoists, and facilities are at hand for hand- 
ling a considerable quantity of ore. It is stated that contracts have 
been made for the delivery of 20,000 tons per month until the close 
of navigation. 





WATER GAS IN PUDDLING. 





In a communication to the British Iron and Steel Institute, Mr. John Head 
gives a comparative statement showing the working of coal fired and the new- 
form (water-gas) Siemens furnaces respectively when puddling grey pig iron, 
which we produce below : 
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The mixture of pig iron used was the same in both furnaces, and the pud- 
dled iron made in the gas furnace was distinctly superior to that made in the 
coal furnace, the rolled bars being cleaner and more free from rough edges. 

It will be seen from the above comparative table that puddled bar was reg- 
ularly produced from grey pig at a fuel consumption of 6 cwt. per ton of iron, 
the consumption of fuel for puddling the same mixture of grey pig ironin the 
grate furnace being 23 cwt. 3 qr.9 1b. Steam was not raised with waste heat 
from the grate furnace, as the temperature required for working the pig iron 
puddled would not admit of boilers being added to the furnace; but when 
steam is raised by means of waste heat from puddling furnaces it has been 
ascertained that the evaporation does not exceed 3 pounds per pound of coal 
used on the grate, and from actual experiments made at Sheffield the evapora- 
tion was found to be only 285 pounds. While in independently fired boilers 
an evaporation of 8 pounds of water per pound of coal could easily be obtained. 

To puddle, say, 40 tons of grey pig iron in grate furnaces with boilers 
attached, and to puddle the same weight of the same pig iron and raise the 
same quantity of steam in the new form Siemens furnace, the figures will 
stand as follows: 

40 tons X 23 cwt. 3 qr. 9 lb.—953 cwt. o qr. 24 lb. coal, which weight of coal 
will evaporate, at 2 85 lb. per pound of coal used, 2716 cwt. of water; todo the 
same work in the new-form Siemens furnace will require (40X6 cwt. o qr. 22 
1b.) 248 cwt. of coal for puddling, and 339 cwt. for raising steam, or a total of 
587 cwt., showing a saving of 39 per cent. in fuel in favor of the new-form 
Siemens furnace. 

One of these furnaces, the one from which the above record is taken, is in 
use at the Pather Iron Works, near Glasgow, and is in regular use, besides 
which several others in different European works are in course of construc- 
tion. 





TEMPERING STEEL ON A LARGE SCALE. 

The Bethlehem (Pa.) 7imes says: The tempering house building is situ- 
ated at the extreme southeastern end of the Bethlehem Iron Works, at the 
base of the mountain. Here the guns, shafts, armor plates and other material 
are subjected to processes called tempering and annealing. The tempering 
house is about 300 feet long. The western end of the building is almost as 
high again as the rest of the structure and shoots towerlike into the air. The 
object of tempering is to render the metal as tough as possible and to reduce 
the degree of brittleness to a minimum. 

Close to these furnaces is a gigantic stationary hydraulic crane 50 feet 
high, a powerful concern, the chains whereof are formed of links as large as a 
man’s hand, and whose lifting capacity is 25 tons, which could be doubled or 
trebled if desired. Besides the stationary crane there is a traveling pneumatic 
crane spanning the building from side to side and running on a track extend- 
ing the entire length of the structure. Close by the furnace is the large tank. 
Suppose a cannon tube 30 feet long is to be heated to the required tempera- 
ture in the vertical furnace. The doors are swung open; the shaft is grasped 
by the hydraulic crane and it is veered around till its huge arm and the pen- 
dant shaft are directly over the yawning tank. The shaft is then lowered into 
the liquid until entirely immersed. The length of time articles are allowed 
to remain immersed varies with the size of the piece. 

After being thus ducked, the metal is submitted to the process of anneal- 
ing. This is the subjection of a substance to a certain heat, and then allowing 
it to cool gradually for the purpose of removing brittleness and improving 
temper and ductility. To this end the metal is placed, by means of the travel- 
ing crane, into an annealing furnace, of which there are about a dozen various 
shapes and sizes in the building—some circular, some rectangular and some 
square. In these the metal is again heated, and then is allowed to cool slowly. 
The cooling is graduated according to specific regulations so that it may, 
when cooled, retain precisely the proper temper. After being finished at the 
tempering house the metal, whose condition has at various times been previ- 

















ously ascertained, is again tested, and, if satisfactory and accepted, is ready for 
shipment; the material made under private contract being sent to the proper 
destination, and the articles made for the army and navy shipped to the arse- 
nals, navy yards and ship builders, as may be designated by the government 
officials. 

Tempering house No. 2 is the easternmost structure of the iron works, 
being situated to the side and back of the hammer building. The two princi- 
pal objects and contrivances besides the annealing furnaces here are the 
large heating furnaces and the oil tanks. The heavy pieces will here, as else- 
where throughout the ordnance department, be handled by pneumatic 
cranes. 

The tanks are made of boiler iron firmly riveted, and are splendid speci- 
mens of workmanship. They are surrounded by masonry built in the form of 
circular juts, which bear no distant resemblance to large cisterns. The boiler 
house connected with the hammer building is a large iron structure situated 
west of that building and the number three machine shop. The stack is 220 
feet high, the altitude of the Bunker Hill monument. It does not claim the 
degree of conspicuousness, however, enjoyed by that noble cenotaph, for the 
Bunker Hill concern is situated on a considerable elevation, which tends to 
make it appear higher than it really is. This stack, on the other hand, is 
placed in a depression many feet below the level of other buildings. At pres- 
ent the building is only half filled with boilers, there being eight pairs now 
in place. 





THE WORLD'S IRON PRODUCERS. 





The London /ronmonger has lately been investigating the statistics of its 
own and the other countries in regard to their production and consumption 
of iron and steel and their bearing on the future of these industries. Evi- 
dently the outlook, from a British point of view, is not at all exhilarating for 
it says: The figures, in many respects, are almost grave in their import, inas- 
much as they reveal a somewhat remarkable rate of progress in the United 
States and Germany, a steady increase in France and Belgium and Austria- 
Hungary, a capacity for almost complete self-supply in Russia, and a tendency 
in many other parts of the world to obtain supplies of iron and steel from 
countries other than Great Britain. Perhaps the leading inference to be 
drawn from the statistics is that at no distant date the United States will be 
compelled to open up export markets for its surplus iron and steel products. 
The wants of the home market there are enormous, and must increase as the 
population grows larger, but the growth of the iron and steel trade is even 
more rapid ; hence it is tolerably certain that every time the home market 
falls, flat augmented efforts will be made to ship Americaniron and steel 
abroad. Should these efforts prove successful, the foundations will be laid 
for a regular export trade, and ifthe cost of production can be lowered, or 
“slaughter-house” prices arranged, we shall find American iron and steel in 
strong evidence throughout the West Indies, Central and South America, and, 
possibly, in certain other parts of the world. It needs no pessimistic frame of 
mind to arrive at this conclusion, but merely a careful study of the statistics 
from a comparative standpoint. We have lost our premier position as pro- 
ducers of pig iron, as well as of Bessemer steel, the first place in both respects 
being taken by the United States. In the production of manufactured iron, 
including rails, the United States stands first, Great Britain is second, and 
Germany is a very good third, the same order being observable as regards 
Bessemer steel ingots. 

The basic process, as is well known, has been the cause of the great 
increase in steel production in Germany. In respect of open-hearth steel we 
are well ahead of all our competitors, our make being 1,564,200 tons last year, 
and that of the United States 513,232 gross tons. No separate returns as to 
this grade of steel are available for the other countries. The following figures 
show the exports of iron and steel of the leading countries in 1890: 
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From most of the countries there are no details of their iron and steel 
exports dy destinations, consequently no full comparison or analysis in that 
respect can be made. 

The figures show that in certain parts of the world German iron and steel 
have secured a very considerable consumption, although we are still far ahead 
of all competitors, and even to Germany send nearly five times as much iron 
and steel as we buy fromthatcountry. France imports only about one-seventh 
as much as she exports, while Belgium imported last year 323 689 tons, against 
an exportof 560,975 tons. Austria-Hungary imported 108,119 tons, and export- 

“ed 60,322 tons, the imports being smaller and the exports larger than in 1888 
it supplied 90 per cent. of the pig iron, 85 per cent. of the finished iron, and 96 
per cent. ofthe steel consumed in that country. In Spain, Italy and some 
other countries a similar process of development is in progress, which is of 
some present assistance to our manufacturers, but forebodes competition in the 
respective home markets in course of time. 





England's Hardware Trade, Depressed 

Itis reported from Birmingham that the demand for guns from Australia 
and South Africa is improving, and that there is slight recovery in all 
branches of the iron and hardware trades. Exports are affected, however, 
by the price of exchange with India and financial and political troubles in 
South America. Thereis no perceptible improvement in the Sheffield trades, 
speaking generally. It is felt that the worst effects of the new American 
tariff on the cutlery trade of Sheffield have not yet been felt, as the United 
States Government is making efforts to secure the South American markets 
which the Sheffield cutlers felt were still left tothem. Sheffield file-makers 





are feeling the effect of a fall off in demand from Argentina,—{ Hardware, 
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IRON-MAKING AT DULUTH, 





The Duluth ews of recent date, says: A. J. Trimble who is largely inter- 
ested in iron properties in Minnesota and Wisconsin, lately returned from the 
Gogebic range. During a conversation Sunday evening with this gentleman 
the subject of reorganization of the Mianesota Iron Car Co. was brought up. 
“ The gentlemen interested in this movement,” said he, “recently asked me 
for considerable information concerning the Duluth Iron & Steel Co.’s coke 
furnace at West Duluth, evidently with the intention of purchasing this prop- 
erty if they succeed in putting the car plant on a satisfactory basis for profit- 
able operation. They asked me about limestone and coke, where the former 
could be secured and whether it would pay better to manufacture the coke 
here or ship it from the coal fields. Taney seemed to be inclined to favor the 
latter idea, but as it breaks up coke considerably to handle it and thereby 
impairs its usefulness, they thought it would be better to ship it entirely by 
rail. I told them the best way to procure limestone would be to ship it by 
boat from Kelly Island in Lake Erie, as this is the best stone known for blast 
furnace purposes, and they seemed to favor that idea. For my part, it would 
seem to be a much more feasible plan to operate a charcoal furnace here, as 
all the necessary material is close at hand; still the coke furnace is already 
built and undoubtedly for the present coke pig would find a more ready con- 
sumption in this immediate vicinity than that made frem charcoal, as char- 
coal pig is of much better quality and would have to be shipped long distances 
while the coke iron could be utilized close at home.” 

Speaking of the large profits made by the Ashland charcoal furnace, Mr. 
Trimble said: ‘‘ The main reason why the Ashland concern is so extraordinary 
profitable is because it is situated so close to the Gogebic range and the man- 
agement is enabled to buy iron at very low figures. There are large quanti- 
ties of ore taken out of all the mines down there which is so low in iron as to 
make it unprofitable to ship it to Cleveland. The Ashland company buys this 
iron at its own price, which is often less than it costs to mine it, and conse- 
quently has what may be known asa ‘snap.’ Of course the same conditions 
prevail here. All the mines on the Vermilion and Mesaba ranges have on 
hand and are constantly mining large quantities of this iron, which is consid- 
ered as so much waste. A furnace in Duluth could use such ore and make big 
money out of it.” 

“What do you consider the prospect of the iron ore trade?” asked the 
reporter. 

“ At present it is not very bright. Nearly all the smaller mines on Lake 
Superior are entirely closed- down on account of low prices and the large 
mines only continue to ship ore because their stockholders are the owners of 
different railroads, and they ship to keep the roads busy, in this way holding 
quite an advantage over the smaller mines. Exploring and development are 
at present almost ata standstill. Oa the Gogebic new work is suspended 
entirely, while on the Minnesota ranges the only new properties being worked 
are the Mallman, Great Northern, McDonald, McComber and Anderson. Ores 
from new mines can not be sold ina dull year, as the furnacemen prefer to 
handle the old ore because no two ores will run alike in a furnace, even if they 
assay justthe same. Even ina good year iron from new mines will not sell 
for as much as that from the old. 

“But I see a light breaking in the distance—and the distance is not very 
far, either. There is a promise of a bountiful crop in America this year, espe- 
cially in the Northwest, and when crops are good railroad men begin to talk 
extensions, stocks go up and iron goes up and sales are lively in consequence. 
The present low production of ore will have it result in reducing manuiact- 
ured stocks, and if the crops are as good as they now promise you will see a 
scramble for ore among the furnacemen this Fall and consequently a consider- 
able boom in iron properties and active exploration and development.” 

Mr. Trimble will go up on the Mesaba range this week to look over the 
properties there in which he is interested. 





A GREAT !RON ORE COMBINE, 





It is stated that the Chicago & Minnesota Oré Co, the owner of 27,300 
acres on the Vermilion and a majority of the stock of the Chandler mine, is to 
be consolidated with the Minnesota Iron Co., owner of the Tower mines and 
the Duluth & Iron Range Rai’way. As matter of fact the Duluth Herald 
learns that the deal is a good deal larger than this. v 

The Chicago & Minnesota Ore Co., the Chandler Iron Co., the Chippewa 
Iron Co, the Norma Iron Co, the Delaware Iron Co., and the Canton Iron Co., 
as well as the Duluth & Iron Range Railway and the Mianesota Steamship Co., 
are all owned in great part by st »ckholders of the Minnesota Iron Co. It is 


proposed to consolidate all these, giving one company that will own every | 


mine that is at present shipping ore, the Duluth & Iron Range road anda 
total land holding of about 40,000 acres. The capital stock of the Minnesota 
Iron Co. is $14,000,000, of the other mining companies $2,200,000, and the com- 
bined capital will be about $17,000,000. 

The Chicago & Minnesota Ore Co. owns 27,300 acres of mineral land on 
the Vermilion range, and in addition to this holds a control of the stock of 
the Chandler Iron Co., which has made a very iarge amount of money and of 
late has declared no dividends. The Minnesota Iron Co. will purchase the 
stock of the Chicago & Minnesota Ore Co., giving one and one-fourth shares 
of the stock of the Minnesota Iron Co. for one share of stock in the other. 
The stock is held mainly in Chicago, New York and Cleveland. This deal turns 
the Chicago & Minnesota at about $90 a share. 

The scheme is the greatest ever carried out in the West and gives the 
Minnesota Iron Co. a tremendous power. 

It does not, however, give the Minnesota Co. control of all iron properties 
in Minnesota as has been stated. Noone who knows believes the Minnesota 
Iron Co, alone has nearly 1,000 acres of good iron bearing lands. In township 








62 14 it is contesting directly or indirectly several claims that will no doubt 
be very valuable, but much of its lands are like hundreds of other claims, 
untested and therefore doubtful. Tinis combination does not own half of our 
best prospective iron lands, nor the Macomber, Sheridan, Zenith, No. 26, 
Great Northern, McDonald or Anderson on the Vermilion, or the Mesaba 
syndicate, Mallman, Myrna. or Mountain Iron Co. on the Mesaba rarge and 
who will deny these properties are not all showing for good mines and will be 
shippers in the near future. This list only covers a part of the good proper- 
ties owned by parties outside of the Minnesota Iron Co. 





IRON ORE AND IRON-MAKING IN TEXAS. 





A number of prominent Texans lately visited New Birmingham and Rusk, 
twin towns which are the site of the only iron-making furnaces in the State, 
and judged by the following extract from the Houston /os/, they were evi- 
dently much impressed with the iron resources of the place. Possibly the 
language used is a little too strong, but New Birmingham and Rusk undoubt- 
edly have great resources in the way of iron ore if the reports of able experts 
can be depended upon. The Pos? says: 

The gentlemen who visited the iron fields in Cherokee with the Governor 
last week were amazed at the visible quantity and tested quality of the ore. 
Said Comptroller McCall: “Why, sir, 52 per cent. ofeverything in sight within 
the mineral area is iron, and there is enough there to steel-plate the globe an 
inch thick and leave enough to keep the Goulds and Vanderbilts and Inmans 
in rails for a thousand years. The hills are built of iron ore; the valleys are 
paved with it; the very soil, every inch of it,is so richly impregnated with the 
ore that it might be profitably smelted, but that is used for growing corn and 
cotton, potatoes and watermelons.” 

The pipe works at New Birmingham have no occasion to smelt the ore as 
a preparation for molding, but it is run direct from the furnace into the 
molds, just as the pig iron is formed. The blacksmiths of the country now 
use the ore in their furnaces, and all report a high grade ofiron. There are 
always two furnaces in operation, the Tassie Belle at New Birminghsm and the 
“Old Alcalde” at Rusk. Besides these the Star and Crescent is in process of 
building, and other enterprises of similar character are projected. 

There can be no question that Texas has all the iron ore deposits she will 
require for the lifetime of our civilization, and there is none better on the 
earth orinit. A few miles of new railroad will bring this great industry into 
active and profitable operation, and the time is not far distant when she will 
be a seller instead ofa buyer of steel rails, car wheels, stoves and the ten 
thousand articles and implements of husbandry that she is now procuring 
from abroad at long-haul rates. 





A Railway Motor Car That Uses Power in Several Forms. 

A motor car that embodies several new ideas in the application of power 
has been in service for some months at Pullman, Ill., and has attracted the 
attention of many street railway men. The machinery in the car consists of 
a 10 horse-power gas engine, designed to burn gasoline, a 10 horse-power 
dynamo, a battery of roo accumulator cells, and a 15 horse-power motor sus- 
pended from the front truck. The gasoline is stored in a tank suspended 
from the ceiling, and is fed automatically into the engine. The dynamo 
driven by this engine delivers its current into the accumulator cells while the 
car is standing, but when the car is in motion both the storage battery and 
the dynamo send their current into the motor. 

On level ground, where little power is required, the motor can be run 
with the dynamo alone, saving the energy stored in the accumulators for 
future use. 

The car has attained a speed of eleven miles while drawing a loaded 
trailer. The engine consumes about one and one-half gallons of gasoline per 
hour. Thus the cost of fuel for a continuous run of eighteen hours would be 
but $1.62, at the rate of 6 cents per gallon for gasoline. The accumulators are 
placed beneath the seats of the car, and need be seldom if ever removed from 
their position. 





On the Road to Success, 

The Atlantic Pacific Railway Tunnel Co. is pushing straight ahead to suc- 
cess, working day and night, in both ends, to meet in the center of the Rocky 
Mountains. The tunnel is now 4.000 feet, east end, and 1,600 feet west end, 
and proceeding about seven feet per day. The last car load of ore as got out 
and sold July 16, 1891, weighed 21,151 pounds, a trifle over 10'4 tons. It yielded 
$17 per ton of gold; $62 per ton of silver, and lead 36 per cent., netting the 
company $678 4o for the car load, after all charges for freight, sampling and 
smelting were paid. This tunnel aside from its use for mining purposes will 
be used by an independent direct railway line between Denver and Salt Lake 
City. Its properties are immensely valuable and all paid for. Its taxes and 
labor bills are all paid. All interest due on the 8 per cent. bonds is paid 
promptly, and it is driving ahead with its work for the benefit of all share- 
owners, with the proceeds arising from the 8 per cent. bonds it is now selling. 
They are among the best and most substantial securities in this country. 
Those wishing to know the merits of this great enterprise in Colorado, the 
greatest of the kind in the world, will receive a large pamphlet giving full 
particulars by addressing Mark M. Pomeroy, General Manager, Atlantic: Pacific 
Railway Tunnel Co., Rooms 46, Pulitzer Building, New York City. 





PRESIDENT MILLER, of the Nicaragua Canal, says he has money enough 
in sight to carry the work of the canal along for two years without making 
further financial arrangements. 





NICKEL PLATE Ninth Annual Niagara Falls Excursion runs August 17th. 
Enquire of Nickel Plate Agents. 
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LAKE SUPERIOR MINING NOTES 





The force of men at the Chapin mine is being increased, and shipments of 
cre amount to about 3 ooo tons per day.—[Iron Range. 

The last pay-roll of the Ludington amounted to $28,000. About 600 men 
are now employed at the mine, the number being 150 more than were employed 
last season.—[Iron Range. 

During the month of August it is probable that the sinking in No. 2 will 
amount to about go feet, and this will make the shaft 1,280 feet in depth. For 
the championship in rapid sinking in lime rock we think the Hamilton people 
rank first and a bran new broom will be nailed to the shaft house to indicate 
their superiority. And it will stay there too, until some one beats the record 
attained at this mine.—[Iron Range. 

The work of opening up the 14th level at A shaft of the Ludington is pro- 
gressing quite satisfactorily, and by the first of next month two new rooms 
will be opened. C shaft will soon be down to the 14th level and then a drift 
of 200 feet will be made to connect that shaft with A shaft. After a few more 
rooms have been opened at A, the daily output of ore from that shaft will 
probably run up to nearly 500 tons. B shaft is now about 50 feet below the 
11th level and sinking is steadily progressing.—[Iron Range. 

Officials of the Iron Mountain & Huron Bay Railroad, now nearing com- 
pletion, have made a rate of 40 cents per ton between the mine and water. 
This is a practical cut of 20 cents per ton.—[Negaunee Iron Herald. 

The Escanaba River Land & Iron Co. shipped its first cargo of ore yester- 
day. It was 65 per cent. in metallic iron and safely within the Bessemer limit. 
The mine is looking well, the new deposit under the old Swanzy workings 
being 68 feet in width. Arrangements have been made to sink an additional 
100 feet and open out the ground for active mining.—[Negaunee Iron Herald. 

A new find is reported at the Mansfield. Monday while the dam in the 
Michigamme river was down and the water very low at a point near the mine, 
a fine outcropping of ore was found in the bed of the river, which has a con- 
tinuous length of between thre: and four hundred feet. The ore is almost 
identical with the product of the mine and assays within the Bessemer limit. 
—[Diamond Drill, Crystal Falls. 

At the U. S. Grant mine they are still sinking, and at last accounts were 
10 feet in ore of finest quality.—[Iron Ore, Ishpeming. 

The shaft at the Barassais going down at the rate of about 8 inches per 
day. The flow of water is enormous, something like 1,200 gallons being lifted 
each minute. The company hopes for a decrease of this volume when more 
rapid progress in shaft-sinking could be made.—([Iron Ore, Ishpeming. 

At the Dexter will be considerable diamond drilling done, a contract hav- 
ing been awarded to M. E, Harrington & Son, who will soon have drills in 
operation. It has been decided to give the lands of the company a thorough 
exploiting. They are favorably located, and should give something valuable. 
The company has been persistent in its search for a mine, but thus far has 
confined its operations to a single point.—Iron Ore, Ishpeming. 

The new shaft at the Mitchell end of the Winthrop has reached a depth of 
370 feet, remarkably good headway since the time it was begun. The com- 
pany is also sinking the old shaft at this place to secure ore in close proximity 
thereto. The explorations on the south side of the Winthrop are still in 
progress. The drill has cut one hundred feet of quartzite, passing through it, 
but as yet has found no ore of value. It is some distance to the diorite, and 
there is plenty of room for a mine before this point is reached.—{Iron Ore, 
Ishpeming. 

Capt. C. T. Roberts has discovered and is working a deposit of manganese 
near the Mastodon mine. D2:posits of manganese are of frequent occurrence 
in this section, but this is the only instance, with one exception, where it was 
found in quantity enough to pay working it separate from the iron ore which 
accompanies it. The Roberts find was an outcrop; the length or breadth is 
not known, but the depth is from six inches to three feet, under which lies 
from four to six feet of bog ore, then 30 feet of sand lying on the ledge, which 
is jasper and lean ore. About 1,000 tons of manganese is in stockpile and the 
find bids fair to add many thousand tons before it exhausts. Supt. E. P. Jen- 
nings and J. Kellerschon have made five analyses of the ore up to date, the 
best return being as follows: Iron, one-half of one per cent.; phosphorus 
trace; silica, 300; manganese, 61.50. The lowest return is: Iron 17.46; phos- 
phorus, .064; silica, 9 10; manganese, 29 81, while the remaining three gave 


‘the percentage of manganese at 51.50, 50 84 and 4830. This will safely strike 


an average of 40 per cent. of manganese, which at the present market price 
brings 34 cents per unit of manganese and ten cents per unit of iron, or about 
$15 per ton.—[Diamond Drill, Crystal Falls. 

From three to ten cars of ore are daily shipped from the Paint River 
mine; 20 cars could be sent out, but the cars are not provided. About 15,000 
tons have been moved for this season and the local management does not 
know how much more will follow. The property isin condition to meet all 
demands.—[Diamond Drill, Crystal Falls. 

More men are being put to work at the Nanaimo mine, in the Iron River 
district, and the work of hoisting ore for the market will soon be commenced. 
The Beta mine, which joins the Nanaimo and is a part thereof, will also be 
pumped out and ore shipped from that property.—[Dlamond Drill, Crystal 
Falls. 

If there was ever a bright time in the history of the famous McComber 
mine on the north shore of Armstrong lake in 62 14, that timeisnow. A week 
ago a well defiued vein of ore was struck in the west drift over 100 feet from 
the mouth of the shaft at the 110 foot level, and the week’s work has shown 
up a most encouraging state of affairs in this portion of the exploration. Up 
to Wednesday evening they were in an excellent quality of ore a distance of 
41 feet and still tunneling. Crosscuts will be commenced this week, and there 
is little doubt that Capt. W. H. Whitesid: has struck the regular vein that 
exists there. The McComber has always shown up well in ore, but the regu- 
lar trend of the vein was never satisfactorily located. Vermilion veins, unlike 









( 





the Mesaba, are so marked and more systematic in their formations, that the 
location of it is reason for congratulation. Au important point in the devel- 
opment history of the McComber has just been passed and we may expect an 
advancement at this property never before éq ualed.—[Vermilion Iron Journal, 
Tower, July 30. 





BUILDING CHIMNEYS OF STEEL. 





Steel is being used in the construction of the immense chimney of the 
Fair building at State, Adams and Dearborn Sts., instead of brick. The chim- 
neys of the Leiter building, at State and Van Buren Sts., will also be construct- 
ed of the same material. This new feature of construction has been intro- 
duced by Architects W. L. B. Jenney and W.B Mundle. The chimney when 
completed will be 250 feet high, being considerably higher than any other in 
the city. The outside diameter is 9 feet 5 inches, while the steel varies in 
thickness from five-thirty-seconds at the top to three-eighths of an inch at the 
bottom. The lower 75 feet of the chimney is lined with fire-brick eight inches 
deep, formed to fit the shell compactly all around. Above this it is lined with 
hollow tile. This lining is supported at intervals of 25 feet by angle-iron 
riveted to the steel shell; in other words, the chimney is lined in a manner 
similar to blast furnaces and foundry cupolas, and no expansion by heat can 
lessen its strength. The joints are all hot-riveted. The steel shell is care- 
fully protected from corrosion and from any attacks by the weather by paint- 
ing inside and out. The weight of the chimneys is spread to the foundations 
in the same general way as that of the columns of the building, the base or 
foundation on which it rests being constructed in the same manner. The 
ground first is covered with a layer of cement, then two layers of steel rails in 
cement and one layer of I-beams, on which the cast-iron shoe which takes the 
shell of the stack rests. The capacity of the chimney is twelve 60-inch boilers 
20 feet in length. The chimney is now up to a height of 150 feet. The cost 
will be about $7,000 In the one to be constructed in the Leiter building the 
diameter will be a trifle larger, being 10 feet 3 inches, while the height will 
not be so great, being calculated at 200 feet. This will afiord an escape for 
the smoke from the fire boxes of nine 72-inch boilers, each 20 feet long. 

This is the first time this material has been used in the construction of 
the chimneys of mercantile buildings. The magnitude of the building and 
the necessity of economizing in space, the foundations for the columns occu- 
pying aboutall the ground, led the architects to adopt steel as the material 
for this purpose. Brick has been used almost entirely heretofore, but upon 
investigation it was found that the weight ofa brick chimney of this size 
would be almost 700 tons, while of steel construction it would weigh, includ- 
ing the linings, a little less than 250. The outside diameter of the present 
chimney is 9 feet 5 inches, while were it constructed of brick it would be 16 


feet 6 inches, thus making a great saving in space.—[Chicago Journal of Com- 
merce. 





A New Tribute to the Tariff. 

The growing prosperity of the country and its increasing commerce are 
driving the tariff reformers and free traders into an uncomfortable corner. 
They have said very little about the results of the new tariff as disclosed in the 
recently published Treasury report, and have generally evinced of late less 
inclination to discuss the Protective policy. Ifthe tariffites could persuade 
everybody else to keep similar silence they might be happy, but they cannot. 
Even their friends will talk indiscreetly. Here is the British Consul General 
at New York, Mr. W. L. Brooker, frankly admitting in his report to Her 
Majesty’s Government an improvement of American manufacturing interests 
under the new tariff. ‘“ New life has been imparted to the cotton, woolen, 
worsted and knit underwear industries,” he says, and then goes on to describe 
a healthy condition of the textile manufacturing imterests allover the country, 
but especially in the South. The production has been of larger volume than 
ever in cotton goods, and Consul Boker is authority for a statement that the 
McKinley tariff is responsible for this. As to worsted goods, Mr. Brooker 
states, “ this industry has been marked by fresh life since the new tariff has to 
a great extent cut off the importation of the lowest grades of such goods. All 
the old factories have started up, and are making goods on safe orders; and 
new mills are being erected by European and British capitalists with a view to 
manufacturing a finer class of dress goods than ever before.” 

This is evidence from an unexpected quarter that the McKinley tariffis a 
protector of domestic industries and a means of fostering new enterprise in 
this country’s manufactures. An English consul has no inducement to falsify 
in this direction. We believe that it will be six months, or possibly even a 
year yet before an adequate estimate can be made of the full effects of the Mc- 
Kinley bill; but it is interesting to note that, as the returns come in, they are 
favorable, and just the opposite of opponent’s predictions.—{Pittsburgh Dis- 
patch. 





CHAUTAUQUA Excursion free, Toronto Excursion $1.00 extra, Lewiston 
Excursion 25 cents extra. These side trips are arranged for the Nickel Plate 
Ninth Annual Niagara Falls Excursion of August 17th. Enquire of Nickel 
Plate Agents. 





Rapid Steel Making. 

On the night of July 6, the second turn in the converting department of 
the Edgar Thomson Steel Works, of Carnegie Bros. & Co., Limited, at Brad- 
dock, Pa., made 60 heats and turned out 930 tons of steel. The best previous 
record in one turn was 850 tons.—[Iron Age. 





NICKEL, PLATE Excursion August 17th. Ninth Annual Niagara Falls Out- 
ing. Chautauqua Free. Toronto $100 extra. Liberal limits. Stop over to 
visit friends granted on return trip at Brocton or points west. Enquire of 
Nickel Plate Agents. 
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THE HERBERTZ CUPOLA. 





The Herbertz cupola, herewith shown, instead of being blown by the blast 
forced from below through the melting material, as in ordinary practice, is 
provided at its upper end with a steam jet pipe, which in action creates a vac- 
uum of from 3 inches to 4 inches of water in the upper region of the cupola, 
while the air is allowed to enter freely at the lower part through an annular 
opening between the movable hearth and the upper shaft. 

The movable hearth is mounted on four screws, which by their common 
action, lower or raise it at will and thereby allow of a complete and easy regu- 
lation of the quantity of blast introduced through the annular opening. The 
screws work either in the standards of the cupola, or are carried on a special 
car together with the hearth, so that this latter can be removed at any moment 
from underneath the shaft. The steam jet is applied in the center line of the 
smoke pipe, which connects the cupola either directly with a special stack or 
is built like the downcomer of a blast furnace, and connects the cupola with a 
horizontal underground fiue leading to any chimney. The top of the cupola 





portant advantages some other features are met with. Most of the blowers, 
running at a speed of from 1,000 to 1,200 revolutions or more per minute, pro- 
duce sometimes noise, which often can be heard ata great distance. The 
Herbertz cupola runs without any appreciable noise and can be established in 
any populous ceater withoat the slightest inconvenience to the neighborhood. 
Its top being closed, no sparks or flame are thrown out. The repairs to the 
movable hearth are very easy and can be done outside. 

The cupolais very well adapted for the melting of pig iron. The very 
reduced consumption of coke, claimed by the inventor to be as low as 4 to 5 
per cent. of the weight of iron (or in other words, one pound of coke would be 
enough to melt 20 pounds of iron), leads to the conclusion that the combustion 
of coke must be complete, or that the coke must be burnt completely to car- 
bonic acid, and thus generate the greatest possible amount of heat. In order 
to prove this, test heats have been made in Europe, and the analyses of the 
escaping gases showed that in most cases the whole amount of carbon was 
burnt to carbonic acid, while in a few other cases a very small proportion of 
sarbon burnt to carbonic oxide. In one of these test heats the mixture in the 
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Schmelzofen mit Dampfstrahl und 
mit erhitzter Lufizufihrun 





Section of Cupola Showing the Mounting of the Movable Hearth; 
also Showing Ducts for Heating the Air of Combustion, for 
Smelting Steel and Other Refractory Metals. 


THE 
is provided with a hopper hermetically closed while the melting is proceeding 
and only open at regular intervals and for a very short time, when the charge 
is being introduced. 

The bottom of the hearth is provided with a door turning on hinges and 
kept tight by alock. This door, once lowered after the melting is done, turns 
around the hinges and the contents of the cupola are dropped into an ash pit, 
where, after having been cooled with water, the unburnt coke can be collected 
and saved for the lighting of the cupola in the next melting. 

Three tuyeres are placed all around at the level of the bottom of the 
hearth. These tuyeres, as we shall see later on, are plugged up with sand 
during the melting, but are used before the melting in the kindling of the 
fire and to give access to the air necessary for the combustion. 

The shaft is provided at two different levels with bullseyes, through which 
the fire can be watched. 

The application of a steam jet to create draft in the cupola has many 
advantages. The only mechanical appliance required is a small boiler sup- 
plying the necessary steam for the ejector. No blowing engine or steam 


engine with blower, shafting, pulleys, belts, no blast pipe connecting the | 
blower with the cupola, is necessary. The only repairs are those on the boiler | 


and steam pipe, very light indeed, without mentioning the fact that oil for 
lubricating will be entirely dispensed with. But beside these already im- 
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Section of Cupola for Reduction of Ores. 


HERBERTZ CUPOLA. 


cupola was 1,050 kg. of Luxemburg foundry iron No, 3 and 450 kg. of foundry 
scrap, a total of 1,500 kg., or 1.5 tons. 

The melting coke was air dry and contained but 3 per cent. of water, 6.8 
per cent. of ash and 1.037 per cent. of sulphur; 190 kg. of filling coke was put 
in the cupola and on top of it 1,000 kg. of pigiron. The total amount of coke 
used, including lighting coke, was 215 kg. to 1,500 kg. pig iron. After the 
fusion was done, 67 kg. of coke was taken out and could be used again for the 
next day’s charge, so that the real amount of coke used was only 215—67—148 
kg., or 9 9 per cent., whereas the real amount of melting coke was only 5 per 
cent. 

A careful weighing of the iron cast showed that 1,460 kg. of 97 33 per cent. 
of the original iron charged, was obtained, constituting a loss of only 2.66 per 
cent. The temperature of the molten metal was high, and amounted in part 


to 1,300°. The escaping gases had the following composition : 
Carbonic Carbonic 














ple sy oxide, Oxygen. Nitrogen. 
Before the steam jet was acting... ae aes <phenaade 73 o 7.1 85.8 
Five minutes after the steam jet was acting EIEN 13.1 ° 6.5 80.3 
Twenty-five minutes after steam jet was ac.ing...... 9.25 o 7.0 83.75 
At the end of the cast (after 35 minutes).............s000 ~ 12 t) 6.3 80.4 
Average ........ ere 10.71 ° 6.73 3 82.60 
Another test heat with ‘thoroughly wet gas coke was made. This coke 


| contained nearly 20 per cent. of water and 7.5 per cent. of ash. About 12.7 per 
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cent. of it was used (lighting and melting coke together). The loss in iron in 
this charge was only 345 percent. The average composition of the gases was 
11.5 of carbonic acid, 3.4 of carbonic oxide, 8 2 of oxygen, 769 of nitrogen. It 
will be seen that in this last heat carbon did not burn entirely to carbonic 
acid, which was probably due to the increased amount of coke that had been 
charged intentionally. 

The first tests made in the Herbertz cupola to melt steel were attended 
with success. Rail ends, old files and other iron or steel crop ends were 
melted together with a small amount of fouudry iron, and with only 8 to 10 
per cent. of lighting coke. The molten metal was liquid enough to be cast 
easily. However, when small steel castings had to be made it was soon dis- 
covered that the metal lacked fluidity, and in order to obtain better results, it 
was deemed advisable to work with heated air. 

The cupola in all lts parts is entirely similar to the steam jet cupola used 
for the melting of pig iron, with the exception, however, that a certain num- 
ber of wrought iron pipes are laid in the brick work. The air enters at the 
top in a circular space, and from there is sucked down at once through the 
iron pipes to the lower part, where it enters the cupola. By its passage 
through the pipes it is heated to a temperature ranging from 500° to 1100° F. 
and consequently the temperature in the melting zone will be sufficiently 
increased to obtain a thoroughly liquid steel. Bessemer steel, as well as 
wrought-iron crops, were melted in this way each separately and with the 
greatest success. 

For the casting of heavy steel castings especially this cupola is better 
adapted than a crucible. Oa account of its direct contact with the fuel at a 
high temperature, the percentage of carbon in the metal seems to slightly 
increase. No steel-melting cupola is as yet working in the United States, but 
on the Continent of Europe their value seems to be more and more appreciated. 

For melting other metals or alloys, such as lead, copper, brass, &c., the 
cupola has recently been introduced in some European works. Especially 
bronze has been melted in an ordinary foundry cupola with the best results. 
The temperature required in this case being lower than in the case of pig 
iron, the cupola worked with naturai draft and without any use of the steam 
jet. The fuel economy obtained seems to be very large. The total consump- 
tion amounted to only 12 per cent., whereas in crucibles this consumption is 
sometimes as high as 40 per cent. The fusion, even without the application 
of the steam jet, is claimed to be nearly five times quicker than in the crucible 
furnace, and the bronze obtained is even purer than the bronze remelted in 
crucibles. This is said to be due to the fact that during the fusion the small 
amount of tin often found in bronze is burnt out and escapes in the shape of a 
white smoke. The loss of metal during the melting seems to be slightly 
increased on account of the elimination of the tin. The cupolas used in the 
remelting of these metals are the same as those used for the remelting of 
foundry iron. 





IRON AND STEEL ROOFING AND METALLIC LATH. 





The Garry Iron & Steel Roofing Co., located at 152-168 Merwin St., Cleve- 
land, are calling the attention of the trade to some of the specialties they are 
manufacturing and placing on the market this season in the way of metallic 
siding and lath. Many parties desire something more attractive in appear- 
ance than the ordinary corrugated, crimped or braided siding, which have 




















FIF. 3.—FIRE-PROOF METALLIC LATH. 


been on the market for so many years, and it is to meet this demand they have 
introduced these new styles of material. 

Fig. 1 shows the steel pressed brick ready for application. This has 
the appearance of the finest brick made. It can be applied by any mechanic 








7% 9S = 








Fic. 1.—SHEET STEEL PRESSED BRICK. 


~with no waste and lays perfectly smooth. This costs nearly four-fifths less 
than common brick. 

Fig. 2 shows an imitation of clap board siding which is made from 
iron or steel. This makes a very handsome siding and has the appearance of 
wood clap boarding when applied. 

Fig. 3 shows a metallic lath they are manufacturing which is taking 





the place very largely of the common wood lath. This is claimed to be the 
best material for walls and ceilings ever put before the public. It is made 
from the best quality of sheet metal, is thoroughly fireproof and is equally 
adapted for general use on all classes of buildings. In plastering there is 
absolutely no waste of material. O1 ceilings itis not necessary to force the 
bulk of mortar to the back to procure aclinch. On side walls there is no cut- 
ting off and falling of plaster on either side walls of the lath and consequently 
no filling up of air space between the studdiny. It ie strong and easy to handle 
and in cutting and fitting there is nowaste. It will not sag, it will not buckle 





Fic. 2.—CLAPBOARD SIDING. 


under heat, and contraction and expansion are absolutely provided for. It is 
strongly recommended for use with adamant or other fie grained plaster and 
for this purpose they make the opening somewhat narrower than when com- 
mon plasteris used. Parties interested’ in this class of material will do well 
to correspond with this firm for prices and full particulars. Samples will be 
mailed upon application. 


AN ACHIEVEMENT IN PATTERN-MAKING 








We give space for the accompanying reproduction of photograph of pat- 
terns for two sheet mill pinions, for two reasons: The pinions are steel, the 
largest ever made, and they are three-staggered instead of two. They are 
intended for a plate mill now being built, and their dimensions are as follows : 
* Each is 11 feet over all, one with 15 teeth, 6,", inch pitch and 31 inch pitch 
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diameter; the uilicr Lao 12 teeih, 6); inca pitch aud 24))5 auch puch diameter. 
We hezard the guess that any rolling mill man will look on the cut with inter- 
est Itis but fair to say that these patterns were made by a Cleveland firm’, 
in perbaps the fastest time on record, being finished in six days from receipt 
of order. 





“The Gobeille Pattern Co., Leonard and Winter Sts., Cleveland, O. 





A Big Steam-Engine tor Tinplate Making. 

The members of the American Society of Mechanical Engineers, while 
attending the recent session of that body at Providence, R. I., visited the Cor- 
liss Engine Works, where they were shown a complete steam plant, consisting 
of a horizontal tandem compound condensing engine, 22 inches and 44 inches 
diameters of cylinders, 48 inches stroke; fly-wheel, 25 feet diameter; weight, 
80,000 pounds ; rated at 600 horse-power at 70 revolutions per minute, and 
three Corliss boilers, to be furnished by the company to the Somerton Tin- 





Plate Works, of Brooklyn, N. Y., Somers Bros., proprietors, 
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A MONSTER MACHINE-CUT SPUR GEAR. 





The cut of the gear shown herewith represents a very large machine-cut 
spur gear, made by the Walker Manufacturing Co., of Cleveland, which was 
used, in connection with a steel pinion made by the same concern, on large 
pumping engines for removing water from one of the South Africa diamond 
mines. The dimensions of this gear were as follows: 192 teeth, 30 ft. 6 66’ 
pitch diameter, 30” face, 6” pitch, bore 27”; diameter of hub 9 ft. 2”; weight 
of hub being 15 tons, and total weight of gear 663, tons. 

Some conception of the exactness required in the formation of this large 

















contracted for in England. In reply to an inquiry as to why the gears had 
been singled out for manufacture at a different point than the rest of the 
machinery, the engineer of the company replied that he thought they could 
rely on getting a superior class of iron in America, and he knew they could 
secure as perfect work. 





Nickel Steel Manufacture in the United States 
The Chicago Railway Review states that a Canadian company is now 
engaged in shipping 240 car loads of nickel matte to the United States from 
the mines at Sudbury, Ont. The value of the nickel is said to be $1,500,000, 





A MONSTER MACHINE-CUT SPUR GEAR. 


wheel may be realized when known that the owners, in order to provide for a | 


possible breakage, which is most improbable, ordered one segment and one 
arm additional, the requirements of which were that these parts might fill 
any position in the wheel. The wheel was fitted up most carefully and pre- 
sents a fine piece of machinery, as may be judged from the illustration. 

This gear, with the steel pinion, was the only part of the massive pump- 
ing machinery which was made in this country, the balance of work being 





“A3 mre than $25,000 will be paid to the Canadian Pacific Railroad as freight 
the importance of the shipment will be at once appreciated. The nickel is for 
Carnegie, Phipps & Co., to be used in the manufacture of nickel steel by the 
Harvey process in their contract with the Government.” 





NintH Annual Niagara Falls Excursion via Nickel Plate, August 17th. 
Enquire of Nickel Plate Agents. 
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TEAM USERS Should Read this. 
S Increase the Capacity of your Boilers. 


Scale is a Non conductor of Heat. 





SAVE YOUR FUEL AND PROTECT YOUR BOILERS FROM STALE AND GALVANIC ACTION OF WATERS. WATERS ANALYZED FREE AND THE COMPOUNDS 
MADE TO SUIT EACH WATER. 





IIWrERNW ATION AL BOITL.ERNR SOr.VEMN IX. 


PURELY VEGETABLE.) 


Dearborn Drug & Chemical Com ’y, 


Manufacturing and Analytical Chemists, W. H. EDGAR, Manager. 
Ohio Office, Canton, 0. ROBERT H. CREVOISE. Agent. 


WRITE FOR INFORMATION AND PRICES. BEWARE OF INFRINGEMENTS. 


Office, Room 29, Rialto Building; Works, 4246 Champ ain Avenue; 


CEICAGO, ILL. 








THE BASIC STEEL PROCESS. 





Daring the interesting discussion of the Master Mechanics’ Convention 
on “the critical temperature of steel and iron,” some of the speakers referred 
to basic steel in a way which gave the impression that by that process of steel 
making the product acquired some valuable characteristics not possessed by 
steel made by thecommon process. Thisisamistake. The aim of those who 
make steel by the basic process is to produce from inferior ores a metal that 
is as free from impurities as the steel made by the acid process from irons 
selected for their purity. In the making of steel by the ordinary Bessemer 
process, a charge of molten pig iron is put in a pear-shaped vessel called a 
converter, and through this massa strong hot blast of atmospheric air is 
blown which burns the extra carbon and several other impurities out of the 
pig iron, but leaves the phosphorus and sulphur. As the commoner kind of 
iron ores contain about two per cent. of phosphorus and o2 per cent. of sul- 
phur, and steel for rail making must not have more than 0.06 per cent. of 
phosphorus and 0.03 per cent. of sulphur, pig iron made from selected ore has 
to be used for the ordinary Bessemer process of steel making. In this coun- 
try it has not been difficult to obtain pig iron sufficiently free from phosphorus 
and sulphur for steel making at a moderate price, but in several of the iron 
districts of England and Germany, ores suitable for steel making had to be 
brought from long distances. In order to make use of the inferior ores, a 
Welsh and a Scotch metallurgical chemist named Thomas and Gilchrist, 
invented a method by which phosphorus and sulphur can be eliminated from 
the charge in the converter. The ordinary converter is lined with ganister, a 
refractory mixture, consisting mostly of silica, which is an acid, like phos- 
phorus and sulphur, and has no affinity for combining with them at high tem- 
peratures, as the tendency of elementary substances is for acids to combine 
with bases—the unlikes mixing together to form new compounds. The 
invention of Thomas and Gilchrist consisted of lining the converter with a 
basic mixture, principally dolomite, the elements of which are calcium and 
magnesium. At the high converter temperature, the phosphorus and sulphur 
combine with the calcium and magnesium, leaving a metal fairly free from 
these objectionable hardeners. The process of steel making in this way is not 
so convenient as that by the so-called acid or ganister lining process, for the 
converter linings are hard to keep in repair, and there is difficulty in clearing 
out the hard and tough slag formed by the chemical combinations that 
have taken place. If selected ores are used to produce Bessemer steel by 
the acid process that has acertain low percentage of phosphorus and sulphur, 
there will be no difference in the quality of steel made by the basic process 
that contains the same percentage of the impurities named. 

A modification of this basic system has lately been applied to open-hearth 
furnaces, a lining of basic material being used on the bed of the furnace. By 
conducting the open-hearth processes upon such a lining, with the addition 
at short intervals of a small proportion of lime and iron ore to the charge, a 
highly phosphoric and basic slag is produced during the working, which, 
owing to the excess of lime present, removes the silicon completely and the 
phosphorus almost entirely. If the process is carefully conducted the product 
is a steel with very little phosphorus init. The best open-hearth steel pro- 
duced by the basic process is, however, no better nor less free from phos- 
phorus and sulphur than the Otis or Shoenberger steel, which is made by the 
acid process from carefully selected iron.—[National Car and locomotive 
Builder. 





The Intiuence of Heat on the Strength of Iron. 

Professor Martens, Berlin, has published in the Mittheilungen aus den 
honiglichen technischen Versuchanstalten zu Berlin a report of some ezperi- 
ments on the strength of steel at various temperatures between 20° and 600° C. 
The material used consisted of mild steel, having a tensile strength of 23 tons, 
27 tons, and 30 tons per square inch, respectively. The bars from which the 
test pieces were cut were 114 inch in diameter and were thoroughly annealed. 
A number of bars of the same quality of metal were all tested in the usual way, 
both after annealing and as received from the makers, so as to form a stand- 
ard of comparison for the other bars. The temperature of the bars was 
obtained by placing them ina bath and testing them there. For the low 
temperature tests the bath was filled with a freezing mixture, and for the high 
temperature tests, with paraffine, up to 200°C. beyond which alloys of lead 
and tin were used. The contents of the bath were warmed by gas jets, and 
stirred during the course of the experiments. The elongations of the bar up 
to the yielding point were taken on the length of 8-1 inches, by means of a 
mirror apparatus, the diameter of the tested portion being 0-79 inch, and auto- 
graphic diagrams were also taken of each specimen. The results of the 
experiments showed that the elastic limit of the material became lower as the 
temperature rose, though the falling off was not very serious up to 200° C., but 
beyond that point it lowers somewhat rapidly, and finally seems to disappear. 


The maximum stress decreases from 20° C. up to 50°C, but afterwards rap- 
idly rises to a maximum somewhere between 200° C. and 250°C. Taking the 
strength of the specimen at 20°C., the maximum stress for the 23-ton steel 
is 1 34 greater, and the maximum breaking stress is 162. For the 27-ton steel 
the figures are 1.27 and 1 45, and for the 30-ton steel 125 and 1.50. The con- 
traction of area for all the specimens was at least about 300° C. 





McKINLEY PRICES OF MANUFACTURES. 





Evidently the tendency of prices has proved disappointing for the political 
prophets who less than a year since filled the country with their cries of 
higher prices. Erstwhile blatant heralds of “McKinley prices” now roar as 
gently as any sucking doves, while thoughtful voters are given time for com- 
parison of last year’s price lists with those of today. 

If voters who were stampeded a year ago and temporarily corraled in the 
free trade fold now seek to discover what frightened them, they will be forced 
to the conclusion that only blank cartridges were fired, and that after all 
nobody was hurt by the explosion. 

The tariff on wools was slightly increased, and corresponding advance- 
ment made on some lines of woolen fabrics; but the fact remains that the family 
man now buys both clothing and carpets as cheaply as ever before. A few 
cents was also added to the charge against foreign manufacturers for selling 
certain lines of cutlery ; but a good pocket knife can still be had for its last 
year’s price, while table cutlery and mechanical tools were never so cheap as 
in this year of grace and McKinley prices. Twenty-five dollars per ton addi- 
tional tariff was demanded from the tinplate antocrats of Great Britain; but 
even ifthis could be distributed among retail purchasers of tin wares, it would 
not figure above one-third of a cent on a pint cup, and not over two or three 
cents on a milk pan or a dinner pail. Consequently, the jobber pockets the 
slight difference in first cost and begs his customers to continue buying at 
former prices. 

It is right here in this tin business that a surprise lies in store for those 
who are led to believe that no progress is being made toward tinplate manu- 
facture in this country. Reckless men may deny it, and foolish men may 
believe their assertions, but the fact remains that already considerable quan- 
tity of home-made tinplates are being turned out, and that additional plants 
are being perfected as rapidly as the amount and magnitude of necessary 
machinery will permit. Those who deem it advisable to sneer at the incipiency 
of preparations in this direction carefully omit mention of the fact that the 
tin clause in the present law did not take effect until July 1, 1891. 

Neither are tariff reformers just now talking about sugar in very loud 
tones. Although the sugar clause did not take effect until April, retail prices 
of that universal household necessity have completely discredited predictions 
that free sugar would benefit nobody outside the ring of those refiners who 
so long dominated the market. But this significant silence as to sugar should 
not be permitted to conceal the fact that every demand for repeal of the Mc- 
Kinley law is a demand for restoring duties, which would amount to more 
than double all the increase provided for in that measure.—[A. M. Garland, 
Secretary, Illinois Branch American Protective Tariff League. 





Big Electric Welding Plant. 

The big welding plant at the works of the Johnson Co., Johnstown, Pa, is 
being enlarged. A year ago last April one machine was installed, which was a 
combination bar splicer and used for joining rails on switches and crossings. 
Last Fall two more machines were put in, one of which was for large welds of 
four-inch sections on various articles; the other machine was for welding 
rails in crossing at various angles. This latter machine will make a weld 
eight inches in diameter, while the other will make a weld four inches. The 
| company will put up a power house and equip it with five 100 horse-power 
and two 150 horse-power Ball engines. A special boiler house will be erected. 
All the electrical apparatus used will be of the Thomson type.—[Western 
Electrician. 








Curiosities of Iron. 

Add carbon to pure iron and it becomes steel. Add a hydrocarbon to iron 
| and steel itself becomes so extensively modified that its properties are not 
recognizable. Thus steel may be as soft as pure iron. Add hydrogen, in 
| varying quantity, and it has the quality of resilience, as in the watch spring, 
or in the quality of tenacity, as in the knife or razor, or may be given nearly 
| the hardness of a diamond, as in a file. With steel at a low temperature, from 
| 405° to 450° Fahr., edge tools are produced, the color in the yellow shades; 
from 500° to 525° various sorts of springs are produced, color blue; while by 
heating iron to whiteness and plunging it into water, which is mainly com- 
posed of hydrogen, files are produced or forms even harder.—{ Journal of Use- 
| ful Inventions. 
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CENTRAL THOMSON-HOUSTON COMPANY. 


48 ArRcADE, CLEVELAND, O. 
S. D. NESMITH, - - . - - Manager. 


Motors from I-12 h. p. to 100 h. p. 


ELECTRIC LIGHT PLANTS INSTALLED, 


Arc and Incandescent, Direct and Alternating, 


ELECTRIC FANS! 
FANS FOR VENTILATINC! 
ELECTRIC SUPPLIES. 
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you to investigate the merits of 


THE HAGKNEY POWER HAMMER, 


Endorsed by leading Manufacturers throughout the Country, 


Catalogues and all information cheerfully furnished by 


THE HACKNEY HAMMER CO., Cleveland, Ohio. 





INDUSTRIAL SUMMARY. 


New Enterprises — 

The Jones Foundry Co. has been organized at Columbus, O., with a capital 
of $30,000. 

The building of Walker’s new foundry aud machine shop at Oxford,N. Y., 
is well under way. 

Tae Maist & Gorten Machinery Manufacturing Co. have been incorporated 
at Warsaw, Ind., with a capital of $25,000. 

It is possible that a new tinplate works will be erected at Blairsville, Pa., 
very soon, by Mr. Paul Graff and D. M. Fair, of that place. 

A Pittsburgh exchange says that the Falcon Iron & Nail Co., of Niles, O., 
is the latest firm that has decided to embark in the tinplate business. 

Pueblo, Col., expects to secure the location of the Pallman Steel Car 
Works. This will be a gigantic industry employing a force of 1,200 men. 

The capital stock of the Excelsior Heater & Manufacturing Co. of Chicago, 
is $150,000, and the incorporators are A. R. Gray, H. W. Walker and S. E. 
Hibben. 

The Kennedy Valve Manufacturing Co., capitalized at $150,000, have been 
incorporated at Albany, N. Y.,to manufacture valves and hydrants, special 
and all kinds of machinery. ; 

A Pennsylvania company has leased and will operate as electrical works 
the Gephart foundry and machine shops at Cumberland, Md.; will be known 
as the Cumberland Electrical Co. 

A charter has been issued to the Sterrett Foundry Co., of Pittsburgh. 
The capital stock is $6,800; Directors, Wm. B. Sterrett, Wm. J. Sterrett, Wm. 
E. McMurray and Wm. S. Paisley. 

Ashworth Bros., of Manchester, England, are erecting a machine shop at 
Fall River, Mass. They have recently purchased additional land, with a view 
to increasing the plant as occasion demands. 

J. D. Dougherty, boiler maker, Daytou, O., has been succeeded by the 
Miami Boiler Manufacturing Co. The latter have incorporated with $25,000 
capital and made improvements to the plant. 

The De Soto Machine Co., with a capital stock of $9,000, has been incor- 
porated at De Soto, Mo, to doa general machine business, and the incor- 
porators are Nicholas ©’Brien, John Pickels and John H. Williams. 

The Waukegan Iron & Steel Castings Co. has been incorporated at Wau- 
kegan, Ill., to manufacture iron and steel castings. The incorporators are E. 
L. Lamb, E. P. Upham and A, G. Clark, and the capital stock is $50,co0. 

J. T. Ambrose, H. T. Cooper and others have recently incorporated the 
Cedar Mountain Iron & Steel Co., at Knoxville, Tenn., for the purpose of 
erecting iron and steel plant. J.T. Ambrose is manager ; capital stock, $200,000, 

The American Metallic Steam Packing Co. have filed articles of incorpora- 
tion at Camden, N. J. The capital stock of the company is $200,000, and their 
object the manufacture of metallic steam packing for stationary engines, 
locomotives, etc. . 

The Non Exhausting Engine Co. is a new incorporation at East St. Lonis, 
Ill., to manufacture steam engines. The capital stock has been placed at 
$1,000,000, and the incorporators are E. O. Bartholomew, C. O, Williams, C. B. 
Wickes, A. H. Schott and E. R. Paillon. 


The Rail Lock Joint Co., of Poughkeepsie, N. Y., recently formed and 


controlled by men prominent in railroad circles, has elected Thomas J. Swift, 
of Poughkeepsie, President. Mr. Swift is the owner of one third of the capital 
stock of the company, which is $250,000. 

The Cedar Mountain Steel Co. was recently organized at Knoxville, Tenn. 
The company has bought 20 acres of brown hematite iron ore on the Doe 
river, five miles above Elizabethton, and will immediately put up a 30-ton 
blast furnace to make steel ingots by the Canby direct process. 

The Cartwright Patent Steel Hand Car Works, also manufacturers of steam 
pumping machinery and engines, has just been reorganized as the Benton 
Harbor Iron Works, and have chosen a site at Benton Harbor, Mich., for the 
erection of very extensive brick factory buildings for their works. 

John S. Cleland, W. J. Kiskaddin and others of Pittsburgh have made 
application for a charter for an intended corporation, to be known as the 
National Separating & Manufacturing Co., of Pittsburgh, the character and 
object of which is the manufacture of iron and steel and other metals. 

A new Jinen machinery company has filed articles of incorporation in 
Minneapolis, Minn., under the name of the Linen Machinery Co. The capital 
stock is $20,000. The incorporators are C. A. Pillsbury, F. G. Winston, V. W. 
Bayless, C. Travis, Charles R, Chute, A. C. Bruce, C. Wright Davison and J. C. 
Allen. 





Additions, Enlargements, Removals, etc.:— 
Some extensive additions are being made to the Moline (Ill.) Plow Co.’s 











plant, including a cupola of the Colliau pattern, two Corliss engines of 150 and 
100 horse-power. 

The C. B. Regers Co. are adding an extensive wing to their machine shops 
in Norwich, Conn. 

The Delaware & Hudson Canal Co. is to improve the facilities of its repair 
shop at Whitehall, N. Y. 

The Whitman & Barnes Co. are contemplating extensive improvements in 
their works at Canton, O. 

At Clarksburg, W Va., A. H Osburn will rebuild at once his foundry and 
machine shops, recently destroyed by fire. 

The Brownell Engine & Boiler Works, of Dayton, O., is investigating with 
the view of establishing a branch of its works in Chattanooga, Tenn. 

The Linwood Iron Works Co., Linwood, Pa., will shortly build a new 
machine shop and foundry of double the capacity of the present plant. 

The Knowles Steam Pump Co., at Warren, Mass., are building a new boiler 
house, and work will soon begin on a 40x75-foot extension to the iron foundry. 

The Hopedale Machine Co. Hopedale, Mass., are enlarging their works by 
the erection of two three story buildings, oneof brick, 8ox50 feet, and the other 
of wood, 100x160 feet. 

The works of the Chicago Axe Co., at Hammond, Ind., have been bought 
by Peoria (Ill.) capitalists. The purchasers, it is said, will spend $100,000 in 
enlarging the plant and employ 600 men. 

The Valley Iron Works, of Williamsport, Pa.,is about to remove its entire 
plant to Lynchburgh, Va., where it is erecting extensive works. Hereafter it 
will be known as the Valley Engine & Machine Co. 

The Lansberg Brake Co, of St. Louis, Mo., will add an additional story to 
its shop and put iu $15,000 worth of new machinery. The company is now 
said to be turning out brakes at the rate of 150 a month. 

The Middleton Car Spring Co., of Philadelphia, Pa., has decided to remove 
its works to Harvey, Ill., a short distance from Chicago. This action was taken 
in order to get nearer the market, and also the supply of some of the materi- 
als used. 

Jones Scale Works, at Binghamton, N. Y., are being enlarged by the addi- 
tion of another story to the main building, and the building of a foundry 160 
x60 feet, a forge shop 60x40 feet, a boiler room 60x50 feet and a storehouse 75 
x60 feet. 

The Grand River File Co, Grand River, O, successors to the Hubbard & 
Haskell File Co., of Erie, Pa., are making considerable additions to their plant. 
this being made absolutely necessary by the largely increased demand for 
their product. 

The Howe Ventilating Stove Co., of Cortland, N. Y., will erect stove works 
in Tallapoosa, Ga. The plant will consist of two main buildings 60x250 feet 
in size, molding-room, polishing-room, etc. A nickel plating plant will be 
operated in connection. 

General Manager Joseph Ramsey, Jr., of the Big Four Lines, states that 
orders have been given to at once proceed with the erection of the division 
shops at Bellefontaine, O. In addition to the $100,000 bonus which the city 
gives the company, the latter will add $50,000 more to make it of the capacity 
desired. 

The Joliet Enterprise Co., of Joliet, Ill., whose wire drawing and barb wire 
works were destroyed by fire a short time since, have decided to rebuild in 
South Joliet. They propose to erect a rod mill as well as a wire drawing plant 
and a barb wire factory. It is reported that they have already ordered a 1,200 
horse-power engine for the rod mill. 

Ashland has nailed another manufacturing plant, says the Ashland (Wis.) 
Press. Itis a steel and nail works with a capacity of 150 kegs a day, to be 
manufactured out of Ashland iron. For some time past the Business Men’s 
Association has been corresponding with an extensive nail works concern in 
Ohio, to come to Ashland. The manager of the works has made a thorough 
investigation, and is satisfied the plant would pay better here, considering 
the shipping facilities and the fact that they are close to the Western market. 
The Ohio concern has 30 of the latest improved nail machines which have 
been jn use less than a year. The plant would startin with 25 to 50 skilled 
workmen and manufacture cut steel nails, finishing, box, barrel, chuck, fine 
blued and polished nails. The total annual output of the plant will exceed 
5,000 kegs. 


General Industrial Notes:— 
Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D.C., until 2 o’clock p. mM, on the 20th 
day of August, for all the labor and materials required for furnishing and 
putting in place complete, the low-pressure, return-circulation, steam heating 
and ventilating apparatus, for the United States post office building, at 
Bridgeport, Conn. 
We are in receipt of the catalogue of the Ball & Wood Co., builders of the 
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THE STIRLING COMPANY 


MANUFACTURE i 


The Safest, Most Economical, Compact and Durable High Pressure 


WATER TUBE BOILERS. 


All Wrought Steel. Large Mud Drum. Perfect Circulation. 
By removing four manhole covers access is gained to every part of the boiler. 
Dry steam and great economy of fuel guaranteed. 


GENERAL OFFICE: PITTSBURGH OFFICE: 
Pullman Bleg., Chicago. Lewis Block. 


NEW YoRK OFFICE: 
74 Cortlandt St. 


Works: BARBERTON, SUMMIT COUNTY, OHIO. 









150 to'2000 oi ee ae 
FOR ROLLING MILLS AND ALL OTHER ° 


WORKS WHERE LARGE POWER AND ‘Ge : g ») 4 See ; 
CLOSE REGULATION IS REQUIRED i ee 1 ; ~~ Be 





CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — 38 









ENGINES ALWAYS IN STOCK, 


EDISON GENERAL ELECTRIG COMPANY, 


EDISON BUILDING, BRVAD ST., NEW YORK. 


Electric Ligating. Electric Motors. Blectric Railways. | Blectric Drills. 


INCANDESCENT FOR ALL POWER) PASSENGER, 
AND ARC. 





PERCUSSION 


PURPOSES are oI 
SAFEST AND TRAMWAYS, | ast 
BESTLIGHT | SAFE AND RE- MINE DIAMOND, 
IN USE. LIABLE. HAULAGE. FOR MINING. 


Address Nearest District Office. 
DISTRICT OFFICES: 


CANADIAN DISTRICT, Bank of Commerce Building, Toronto, Ont. 
CENTRAL DISTRICT, 173-175 Adams St., Chicago, I11. 

EASTERN District, Edison Bldg., Broad St , New York. 

NEW ENGLAND DISTRI@T, 25 Otis St., Boston, Mass. 

PaciFic Coast Disrrict, Edison Bldg , 112 Bush St , San Francisco, Cal. 
PacIFIC NORTHWEST DisTRICct, Fleischner Bldg., Portland, Ore 

ROCKY MOUNTAIN DISTRICT, Masonic Bldg., Denver Col. 

SOUTHERN DIstTRICcT, Gould Bldg., 1o Decatur St., Atlanta, Ga. 











improved Ball automatic cut-off engines. Their new works are located at 
Elizabeth, N. J, and are provided with all the modern appliances for turning 
out work of the very best quality and on short notice. Their office is Jocated 
at 15 Cortland St., New York City. The ciass of engines this firm is making 
and the reputation they have acquired is sufficient guarantee to purchasers. 

The Totten & Hogg Iron & Steel Foundry Co., of Pittsburgh, Pa., have 
just closed a contract with the James Smart Manufacturing Co., of Brockville, 
Ontario, Can., for special train of rolls, complete, for cold rolling and finishing 
steel, for a special purpose. They are also busy with a large order of gas and 
air valves, for regenerative gas furnaces, both the plain and the Higgs patent 
water valves. 


We have received a copy of the latest edition of the catalogue of the New 
York Central Iron Works Co., of Geneva, N. Y., manufacturers of the famous 
Dunning boiler and other specialties. They have been making these boilers 
for more than 20 years, and have placed them in nearly every town and village 
in the United States, and have acquired a reputation for them for efficiency 
and durability that is not equaled by any other boiler in the country. Write 
for particulars. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D.C., until 2 o’clock p.M., on the 18th 
day of August, 1891, for furnishing all the labor and materials required, and 
fixing in place complete, the extension of the low-temperature, hot-water 
heating and ventilating apparatus, reconstructing old apparatus in basement, 
etc., and furnishing and placing a high pressure steam boiler for the United 
States court house and post office building at Atlanta, Ga. 





The Petroleum Industry, 

There are 46,000 oil wells in the United States, representing a capital of 
$120,000,000, with an output of 130,000 barrels per day. The refining capacity 
of the country, is 140,000 barrels per day; while 15,000 barrels are consumed 
as fuel. A surplus stock is held in tanks of more than 35,000,000 barrels. 





Texas has decided to set apart a spacious room in its building at the 
Columbian Exposition for an exhibit by the colored people of the State. 








TO USERS OF TUBULAR 


Boilers 


Why you should use Bauer’s External Flue 
Scraper, as it is the only known device that re- 
moves the scale and sediment from the outside of 
the flues. 


B rst. Removes scale from the external surface of 
the flues. 

2d. Saves flues from collapsing and overheating. 

3d. Gives absolute protection to flues from 
scaling. 

4th. By removing this scale from the flues and 
boiler head, saves flues,extra fuel and repairs. 

sth It will save its price the first time it is 






No. 427,456. 


moc p> om 


sed. 
6th. A set should be in the hands every engi- 


nee-. 
7th. Price $10 a set of 5 pieces, are sent on 30 
days’ trial. Send outside diameter of flues. 


$end for circular of both the Scraper and of our 
Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canali St. CHICACO ILL. 


Patented May 6, 1890 





HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or matallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to 15 years. 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 


DIXON’S 


GRAPHITE 





— Plate fron Washers | | 


: A SPECIALTY 
” Even in Gauge, 

smooth and well 
finished. 
Cut from new plate, rolled expressty for the pur- 
pose. *@ Write for prices, Address, 


MILTON MFG. CO.. Milton, Pa. 









J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J.B. PIERCE, Secretary and Treasurer. 


A pamphlet of information and ab- 
stract of the laws, showing How to 
Obtain Patents, Caveats, Trade 
. Marks, Copyrights, sent free. 
pp Address MUNN & CO. 
361 Broadway, 
New York. 












| 
| BOSTWICK PATENT. 





A. S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O 

Cc. A.BURWELL, ChiefInspector,208Superior | Be 
St., Cleveland, O. | 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT Special Agent, 208 Superior | § 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave., 
Pittsburgh, Pa. 





A great saving in mortar, a and labor 
Write for Cata'ogue and Sam 


| HE BOSTWICK STEEL Cain co., 
SH EPARD’S NEW $60 | 22 Park fow. sew York City titles, 0 


SCREW CUTTING Mention this Paper. 
Foot Lathe 
Boot Fores tater’ | Keep a Record of Your Insurance 


Srl Sone Cathe 
8, 8, { 
etc. Lathes on trial 

- Lathes on payment- 
fena ‘or catalogue of er for Ametoure or 


ina Rae geass | AXpiration Registers. 


CRANULATED RAW BONE 


Fer Case-hardening and Coloring. 
For samples, prices, etc., apply to policy. 


THE ROGERS & HUBBARD CO., Middletown, Ct. 
ONLY 50 CENTS (Postage paid). 
L. 4. OLDFIELD. 
Will last for years. Sample leaves sent on 


Merchandise Broker. application. Address 
The Cleveland Printing & Publishing Co. 


27, 29 and 31 Vincent Street, 











Cap Lathes. $1.25 


By ordering one of our Improv ed 








Blanks for all the essential points of each 





Correspondence Solicited. 


WICHITA, KANSAS. 


FOR CLEVELAND, 0. 
ARTISTIC 
PRINTING 


WRITE 
CLEVELAND 
PRINTING & 


PUBLISHING CO., 
CLEVELAND, O 











For INVENTORS. 40-page Book Free. Address 
W.T. Fitzgerald, Att’y at Law, Washington, D.C 
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207 fF PERFORATED METALS OF ALL KINDS 


eis 6 ee 


ROBERT AITCHISON 
ATED-METAL (0 


ERFORATED: 
‘*~ CHICAGO, ILL .—:: 


y 


t ) s 


OFFICE 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 





THE GARFIELD INJECTOR 6O., 


The Garfield Double Jet ‘njector. 





WADSWORTH, oO.,' 


MANUFACTURERS OF-—- 





Q Locomotive Injector, 

~ Automatic Injector, 
iL. i Double Jet Injector 

& AND 

GC | Ejector. 


| 
Strong, Carlisle & Turney | 


General Agents, 


SUPPLY 
CLEVELAND, O. 








HAS YOUR WAREROOM 





BEEN ROBBED? 





Our corrugated or plain Iron or Steel SHUTTERS and DOORS 
will render it Fire and Burglar Proof. We also cover wooden 
shutters and doors with flat painted sheets, either plain or 
with corduroy corrugations. For prices, etc , address 


The Cincinnati Corrugating Company, 


BOX 320. 


PIQUA, O. 











THE AMERICAN 


tp, WATCHMAN'S TIME DETECTOR, 


This Electrical instrument, which is operated b 
either battery or magneto generator as preferr 
is designed to, gnd does, keep an exact record of 
the doings of the he oy Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. It is simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
detection. 

Thousands of testimonials from the first concerns 
in the land. Send for catalogue to 


| The Cleveland Electrical Mfg. Co., 


44 and 46 Sheriff Street, 
CLEVELAND, O. 


ARTHUR B. FOSTER, GENL. MANAGER. 








MACHINE RFR YY. = 





Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co., Philadel- 
®™ phia, and Eastern 
MA Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 










120 BROADWAY,N.Y. 
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OFFICE AND WORKS 
224 & 226 NORTH UNION St 
PERFORATED BRASS. PERFORATED TIN. 






CHICAGO, I LL.U.SA. 
284 Pearl St. cor. Beekman, 


NEW, YORK. 
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No. 3 Drill Press. 


























Light Bench or No.1 Drill Press. No. 2 Drill Press. No. 4 Driil Press. 


Post Drill. 1 or 2 Spindles. 
THE GARVIN MACHINE COMPANY 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 


Plants for Manufacturers of Sewing Machines and Electrical Goods. 
GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts., NEW YORK. 


[Catalogue sent on Application | 
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(PATENTED.) 





For Relelag Water from | 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices 


JAMES JENKS, 
Manufacturer, 
DETROIT, MICH. 
M. P. SATTERTHWAITE, Agt., 
Cleveland, 0. 


It will pay to investigate 
and write for catalogue. 


Estimates submitted on ap 
plication. 


Fred. F. Bischof & Co. 


24 W. Lake St, 
CHICAGO, - ILL. 
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Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, | 


and non-Bessemer ore converted 
respondence solicited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. ALDRICH COURT, 45 BROADWAY, NEW YORE 


into Bessemer Ore. Samples treated without charge. Cor 


MANUFACTURERS OF 


BESSEMER STEEL 


| Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel. Steel Street Rails, Steel Oi) 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Black 


Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 


Magnetic Concentration of [ron Ore. CLEVELAND ROLLING MILL CO., 


RAILS, 


Plates, Galvanized and 





Half Ovai and Half Round. 


iRON AND STEEL MARKETS. 
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Foundry, $15 ei neo 1 Gray roy gt ~— Heavy Band. 
14 80; 0.4 2 oree os ral, $1 ;_ No. 
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No. 1 wrought scrap. 16 5) 
No. 1 Machine cast scrap II 5? 
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Steel boiler plates.......... occhbaieaaenty ecccesereeee 16 OO 
Grate Bars 8 00 
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THE CAMBRIDGE IRON & STEEL (Co. 


MANU F AC 


ae ier AND SHEET STEEL 


gE = 
CF FINED \e& 


ie = 





OF rice sn? WORKS CAMBRIDGE, OHIO- 





FOR SALLE. 


| $250 BOND 


First-Class Security. 


Bearing 8 per cent., payable semi-annually. 
WANT TO REALIZE AT ONOE. ADDRESS, 


Ww. N. C.., 


Room |, 29 Euclid Ave., CLEVELAND, 0. 
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Co,. Southern ke No. 1 Foundry $14 :0@ 
1500 Southern Coke No. 2 Foundry $13 75 
14 Si Southern Coke No. 3 Foundry $13 25) 
For, vif $12 75@1325; Southern 








Grey 
Coke’ Silver ¢ Grey oo@oo oo ; Southern Char 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
































































$19 00@20 oo. 

PITTSBURGH (reported by A. H. Childs) : ROUND, SQUARE AND OCTAGON. cts. Ds 
No. 1 Foundry, ap day 50; No.2 Foundry, I je . 7 pees peneunaiehdncounsndedwnscvscocnssedpent 0g 
$15 25@I5 50; Grey Forge, $14 00@14 25; White | PIO CO A 1M — ———— veceessesevnsersnraressesersrsrerennnne 
pe Mottied, $13 4@is o; Warm ‘Binst Char- | 7-16 to ms and 2% to 3 in.. wa 10% 
coal, $18 00@22 00; Co Blast Charcoal, $22 00 BG £0 4 AN. .....ccccccresecsccsceres sosepecnsvecsesonscnselt 
@26 00 ; Bessemer, $16 25@16 50. TO 11-16 MN 4IH..... cecreceeeesceeecercerereee a 

“ST } eee II 
to 9-32 and 6% to7 in 12 
w@ERCHANT IRON AND STEEL. 3-6 oak aioe eocenceesonsoose 14 
Flat Bar ete. Be 
1% to 4 by % to 1 inch 1 80 | 2 to 9-16 wide by 2 to $f thICk...........00--eereerevnnes « 
to 6b to 1 inch 
434 to 6 be mi AB, ms 4 * Bessemer and O. H. Steel. 
> &1 by % to % inch I 90 peckinery ebsen eoneceee eccoonecses eecees .-base price, 275 
I & ie b % to & inch ses 00 vd 275 
%, % and % by % to & inch 2 20 ,- apriai ences esennene A 8 38 
Round and Square. ee ae 
1 to 1% inch 1 80 | Cutter Shoes, tapered and burr. we 3 00 
2to Bs inch 2 00 
2% to 3% inch 02 30 English Tool Steel. 
ss a , qo h 4 essop’s 16¢ 
oO nc vee 20 | JOBBOP’B..ovecroreccecceressrreerereneseses seneesenenserseeneners 
is to oe ne : . obson’s * iy I ia ss. a st chalk ann cabhacieaneeadanaiint 16¢ 
Oval. gg RR PRT oecesesocs coerce: 6c 
K to Ht A ag i aapannpekesabemumensaneess +8 20 Burden Boiler Rivets. 
to §¢ inch...... 
A dh P 4 é #: %, 11-16 and % inches diameter...............4 00 
ie sncdadiaeas 3 00 %. %, 11-16 and & inch diam............4 0 








FOR SALE---BLOWINC ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air 
cylinder 4o in. diameter, stroke 24 in., 1 to 190 strokes per minute ; engine new. For price and 


THE JAMES LEFFEL & CO.. Springfield, O 


particulars address 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Irom = Ores, 
FROM MARQUETTE, GOGEBIC 4ND MENOM- 
INEE DISTRICTS, 
OLEVELAND, OHIO. 








J. BH. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 
Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


trom Ore, 


Perry-Payne B’ld’z. vieveiand, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 











Cleveland, ~ Ohie. 
Sam’l. L. Matner, Fred. A. mee, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND O. 


| PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantiie Bank Bullding, 
OLEVELAND, OHIO. 


Lake Gtioping Point. Lorain O. 
Tas. PATTERSON, Sales Agent. 





ard streets. 


ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon 


Cleveland, O., VU. 8. A. 











97-99 Ontario St.. 





, AND — 


OFFICE + FURNITURE. 


Interior Work a Specialty. 
Send for illustrated Catalogu 


THE CLEVELAND DESK CO. 
- Cleveland, Obie. 
































T4 


‘Tem Iron Trapp Review. 








MACHINERY SUPPLY MARKET. 














Anvils. 

Ameri ee 1° 
Wright 12 
Bellows, 

Blacksmiths’ { Bullocks “dia seas 

P noces Sececscenens see 600000080 e0eee 
a a eptnes tintemaben - 
Belting. 
Boston Beltin Co’s standard Adis 
oii. GATE crecseccosecescotece dia Gomes 
bas $6 HOSE ccccccccseccecesscccsece dis 55 
Hoyt’s Short Lap dis 45 





Cleveland Rubber Co. extra standard.dis boat 
Ghults Raw Hide Leather Belting, singe, 


4 
Shultz Raw Hide Leather Belting, double 
and L, es 4 


















































Jack Screws, 
Tilinois Bolt Co. list 





Nuts and Washers. 


igh 


dis 7e a&r1e 


Sise of bolt wasn ¢ 5-16 


Hexagon ... RANTS LA HH 8 





Nin tote’ tess” than 108 Be, @ ‘p 


boxes add 1c to 
ae (wire. 





Seandard Pe funy  sialis, - es card rate 








Malleable (Hammer's), Mo. 1, $4.60; B Ne, 


MO. §, $4.40 8 d 






























































t Double 
, oak tanned dis 
Alexander Brothers’ pure oak tanned... 
Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co dis 35 
Buffalo dis 35 
Borax. 
B B12 
Ohalk. 
gross) 12@12% dis 10 
Waite Crayon... 8 gross 126 4 
BO. ccccccececccecesesccecessscsscecsscscccecssnrocees ovens Ais 
Ohucks. 
s, T A A. a 
Cushman s4jaw ndepe yn S 
* Scroll dis go 
= ajaw Brass Workerz............. “ 30 
Wescott’s Scroll Combi ti dis ss 
“ Little Giant Drill sx 16 
Horton’s Univer al..... é = inl 
Manilla 


Whiton’s I dependent 
National Combination 
Sweetland 














































































































(esas Drill 
Skinner's Combination Lathe 
Independent omuereea seveeees G8 40 
” Universal Lath e0ee «dis 40 
” Dll .cccccccocccccccccccscccssocees sooeed dis 15 
Cutters and Reamers. 
esesesebsencccocceete esecceton esereeesees lS LOMIS 
Pratt & Whitney Ais 10@15 
Standard dis 10@15 
Brown & Sharpe, re a Samet... 15 
pateosenese = 15 
+ et ag 
cast Steel bi) 
iron, steel points oD 3 
Drill and Drill Sockets. 
feist drills dis so&10 
Morse Taper and Straight shank to es giana 
1 I 
Mites a and ie geas | BE 
a ei eel Ate dis 25 
Standard Twist Drills ...............++.. dis 
” ecccsccee seccecooee 
Smery. 
No. 4 to No. sate Wiens c. F. 
150. an FF. 
aie 
c 
mT 
$c 
Ie ¢ 7%c 
Emery Oloth and Paper. 
dis 50 
dis 50@: 10 
Emery Wheels. 
dis 
dis 
dis 
8 60 
sosssnencncccss cnpcooccesscosonssonesed dis 108&33% 
dis 55 
di 6s@70 
s or 
dis 10&10 
Files. 
Nicholso dis 608& 10@60& 10& 10 
“ dis 
Kearn 
Black 
MTCAAE........00ccccesecreseeeeeseeees 
Wester 
Srebetis i 
olds Bros.’ Hand Cut dis se 
ustry File Works, hand cut..........00..dis 50 
Hammers, 
P.8. W dis 40 
Atha new lit, Jan. 15 —o 





Heavy hammers ay Acinss under 5 Bs. 1 
over 5 Ibs 14c, new list. 












































Barton’s Garnet is 20 
Saws. 
Disston’s Circular is 40@r10 
BRRMG cccoccccccccccccceseseesere cccccencooed Gia 20 
= Scroll Net 
Hack Baw Stuba.............ccccccoccceseses etstovceed dis 
66 FRAP ORER .ccccccccccccnsve= ccs cosese: seoneeed dis 20 
oe “ee Star. dis te 
Saw Swages Disston’s dis 30 
Atkins’ Cicular Saws is 40&45 
“« “Mill, Mulay and Drag Saws..dis 40&10 
” WEB ...cccee. woes soccceseel dS 408LI@ 
” Silver Steel Diamond 
Cross-cut Saws.............. dis yoc per ft 
- Dexter Cross-cuts............ = 
re dis goc “ 


at Tuttle Tooth oa asc 
g2c 


” One-man Cross-cuts. 





Wood Screws—New List 1890. 











Fiat head iron dis 72% 
Round head irOM..........ccccccorscceessserseeses dis 67% 
Fiat head brass 





Round head brass 





Square Cap 











Hexagon Cap 
Set C. H.C. 
Machine, fiat head, iron 








Machine, round head, Ne 
Bench and hand— 
Lag or coach...... dis 
Coach, patent gimlet point........ eoccceees: 
Shovels and Spades. 





Ames’ et November 1, 1885......cccccsssseceres 
Denn 





Se eerereecerecsecesssoesese 

















Taps. 

Cards, Hand and Nut to 2 i. eocccecees i 
Seepenters’ woeceoced 
Mor ” ” S  eanececteod 
Pratt t & Whitney " * new list ¢ 
Machine S€rew TAaps.....crrrsercsserarseeerreees dis 55 
Pipe Taps to 2% in dis 7o 
Stay Bolt Taps dis 25 
Stove Bolt Taps dis 50 
Pulley Taps............ dis 40 

Twine BC. B. 


=o. 0: Flax Twine, Ei ¥Db one -21 
=<" 


af zene segpenacetvg 
- D Balis............ 


“ I 


a 27c 
lis (Spring Twine 1I gs 
1ac 
c 
I 








a 





oo 38 


“ “ 


THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally 4 well BETWEEN COLLARS as 
upon plain or straight work 


DROP FORGED FROM BAR STEEL. 


No. 1 takes from ¥% to1\% inches, price, each.....$1 50 
2 “ y 


oa 


& 


3 03% 
Price, per set of duce. to take from ¥ to 3% in. ; 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St... PHILADEUPHIA, PA, 





IRON FOUNDRY 


Canton, 





CANTON IRON FOUNDRY CO., 
Ohio. 


HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 
































Vises. 
Solid Box dis 6e 
a. dis 20@25 
Prentiss. ‘i dis 20 
+s. 
Barrett’s. ze 
Miller’s Falis. dis 40 
Merrill’ dis 
° 35 
Wire. 
New List, Jan. 18, r 
I rp 884 
Bright and annealed, Nos. 0@18...dis 7o&1 
” Nos. 1 8 5 
” “" i 8 Nos. tok 5 
| Safran os. 0 to 18, mar 7o9 708 
vanized Nos.cto18 “ 7 sssscccel par} 

















Tinned market Nos. @ tO 18......0.0006 sso dis 67% 
Cast st ais 
Tinned Broom Wire............ aoe re 
saa | name NOS. 8 ANd G.....00000 seccoees: 
owe NOB. 10 tO 14.........0seeceeees 
ftubs steal eeaneonsone -$6.co@D dis 3 
Wrenches. 

Coe’s ain dis 
Stands: dis youie 
tUrAl......ersessens ecssecssssccecesGll® 75RIC 

Bemis & Call’s Combination ...........0.-s00+0 A. 

Donohue’s Engineers...........00eeeee is 20810 

— 4 ae eee pivimeentinl — 6e 
L 8 Drop Forged......... a2 

Willismn’s vas LL oorrerees | |) a 

igator - G6 ceccoee ced dis se 














"| Webster, Camp & Lane Machine Co. 





Automatic or Slide Valve 


MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, fer reund er 
Gat repe. 
Wire Rope Haulage 
Machinery, 


Endless or Tail 
Systems.) 

CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Enaines, Sheaves. 


Rope 


Steam 


Cages, Buckets. Etc. 


a#@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





KriME xs 


WONE:Y = 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 


OUR 


Time Stamps A< 


Mark the hour and 
minute, the day, 
month and year, by 
one impression. 


Useful, Economical, 
Ornamental. 





PRINTED MATTER ON APPLI- 
CATION. 





OUR 


Time Registers 


Record the hour and 
minute of the arrival and 
departure of employes 
by their own act, in their 
own handwriting. 


Indispensable for employ- 
ers aod just to 
employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury 8t,, Boston, Mass., U.8. A. 








THE THOS.D.WEST FOUNDRY. co. 


CLEVE 


LAND. O. 


IRON.CASTINGS. 


DAILY MELTING CAP AC 


+E 


Ss: FOR .CCO HO MICALY TURNIN 


SMOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 











F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 
STEEL ALPHABETS 


FLNAME STAMPS 







Steel Name Stamps (1-16, 3-32 
or % inch letters, 15c. per letter 


Rastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


—) i UE Manufactured by 


RY ) W.J. BURTON &C0.’s 
™ Galvanized Iron Cor- 

nice Works, 
Detroit, Mich. 


Send for illustrated 
/\ | catalogue and prices. 










Mention this paper. 





UNION 
ELECTROTYPE 


FOUNDRY 








Detachable’ Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Klevators, 
Conveyors, 
Drive Belts, ete. 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey M'f'g Co., 


183 East Ist Ave. 


COLUMBUS, Q. 
Chicago Office, 48 S. Canal St; 








CHAIN 
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‘Tee Iron TrRap® Revirtw. 15 








i ea BOILER 


—E PAMPHLET 


~ 


THE BRIGHTMAN STOKER 1s tHe he | 


FURNACE IN THE WORLD. 
THE BRIGHTMAN STOKER C°: 








HARDWARE MARKET. 



































Augers and Bits. 
COMMON AUGE|TS ANA DItS.....00recerccveseee oeeees dis 
Snell’s dis 608s 
Cookie Bomanass Mfg. Co. sis - 55 
Russell Jenn ausers am eonteveeseed 25 
ieenusive ae Clark’s smal, LA 7 
“tae 4» GAB .ccccccsecccece cer seve ecceeeee 
Hollow Augers, “Ives 10 
a Augers, othe s Adjust. ‘., ies 
1 
Hollow, 4 Augers, Stearns’ Adjust. @ 
doz. ee 20&10 
Gimlet Gis common.......... per gross oo 
Standard ‘Bit stock Drills... dis Sole 108&s 
Bhip AUuZex#rs....ccceeeeeeseee scores 1S IO@IS& 1085 
Axes. 
Makers’ and Special Brands— 
First quality doz $7 oo 
COI acictiinsensscsuscinstntpiebeesesieeemasentees doz $6 oo 
Full polished doz $8 oo 
Bolts. 
Cast iron barrel boltz........ Sendeecsontendocstnennnie ame 
Cast iron shutter =. etc. 
Cast iron chain DOIt........ ...cccee sesssese 
Ives’ patent door bolt......... 
Wrought iron barrel ry 
Wrought iron square ane eeeoset SN 
Wrought shutter bolts......... .0. ...0000+-is 6o&10 
Sargent’s list 
, common, new list......... coves LS qs&10 
Tire, common, new list is 65 















































tern “dis 10 
Stove bolts s 60 
Moskine.-- dis 79a 

€ 1 
Ruds dis sae 
Buckets, Elevator. 
is so&re 
Butts. 

Wrought brass. dis 75&10 
— ee loose joint. dis 33% 
Fast ae RALTOW.......ccccrereseeres! dis pes 
Fast oint, broad.. ecceeee ececeeee eoceeeee — 
Loose joi 10 
Loose joint, jap. dis 7o&10 
Loose joint, jap. with acorns............. dis 7o&10 
Loose » acorns. us 7 at ee 
Loose pin, japanned acorns....... scoveeees Gis JOSLIO 
Loose pin, acorns, jap. plated tips.......dis yo&1o 
Wrought s 
Wrought, fast joint NALTOW......0.00022-18 FORIO 
Wrought, fast joint, broad....... em ~ 7o& 10 
Wrought, loose joint, broad............... dis 7o&10 
—_ jutts. lp GBB. ccccccccsccseed yo&10 

lar inside blind dis 7o&10 
rie t inside NE Esvuciciees athosncbescetennel dis 7o&10 
Leoee pl n dis 7o&r1o 
Light loose pin dis 7o&10 





Oarbonized Felt and Building Papers. 


(POWERVILLE BRAND.) 
Per roll of 


Eberts Bros., Detroit. 
re 1—Slaters’. 


RS hn de 






























MILCELLANEOUS. 
Asphaltum, Trinidad ReGned, ton... S90 co 
Asphaltum, Fine oreke. , OD........ 08 
Coal Tar Felt, 1 Ply, # D.................. -02 
Coal Tar Felt, 2 Ply, Til 108 sq ft 1.42% 
Coal Tar Felt, 3 Ply, @ roll 108 sq ft...... 18s 
Roofing Pitch seg MEER scoucteebeseassteseseseecoeuee 09 
Ohains. 
ae Revised List. 
r 1.03 
= eapene ecosceres: 50810 
German , n, list ‘iene, 1887...dis so&10 
German Goll ii list of J June, a Goon Ss 
Galvanised Pump Chain............. soseeees DSHOE 
ack Chain, Iron............ ecccesccoee cescsceceedl 10 
Brass. 78 
Chisels. 
Socket Framing and Firmet................000018 7§ 
Socket Framing and Firmer, | Buck Bros.dis 4 
:y + Doeer and ng, L. -_ 
; “deeas 
Outilery. 
Table net 
Excelsior Pocket net 

















Pails, WAtET, 12 Qtecrrecccccrsecseees $4 00 $4 50 §...... 
Dairy, 14 qt 450 §$ 00 wee 
ire 12 Qt.....0+. wevececeoocccccsoceosee ; QD ceomre cvvece 
Sugar CO 6 50 eves 
HOTS] .ncccccccccccccsevcscsccsccsesseees eeseee 5 00 seeves 
4 GOB ceccee cecere 
Chamber 5 La 
BlOp —§«-_—« & SK mreccccccesccceee 6s5e 750 8 50 


Commode 
rs, mmode} if at.” Id Qt...cce 8 OO g 00 10 68 


Basins, wash— 














TORK" INCH........cccccccccccccceee ecovcce BOD BBS cccees 
12 inch 225 275 $2 
13% inch... coos 275 3 25 8 75 
TSE BBE cocccccecccccccveconceconcoces 325 3 
Bow], frtrit.......cccccccrcccccccccccers coves BBD cccece 
Sersees. 12in Reveomen suman : a 
ets, waste paper isin. Movocce cocces OO sevees 
Spittons, “s Daley, ener ' 
8i ~~ soowese be 4° 5 00 
1o and 11% inc 00 
white 


No. 1 plain; No. 5 decorated ; No. 5X W 
decorated. 





Gimilets. 
Nailand Spike...... coveoncesese coccccccooe le 1 
Double ™ low list a “4 
“Bee” ...000 sccccssssesseceres TOSS $12, dis as 
Hanger 
Barn door, old patterns...........dis waynes 4 
Climax, (Anti-Priction) 








Terry’s Patent.........§ in., $12; 4in., on an ees 
dis 408&16 
dis 30@30&10 








ee =e 
No. te : 


Patna, BB. 19 2 2ace¢ =e 


Horse Shoes. 

Burden, at tty ori, esbiniioneiiatedins 

RI. Horshoe Co Perkins’ Imp. edt 
Mule Shoes, at factory......... nnn ae keg ae st 

Knobs. 
S| earn MSS sepegaet.....-'B gross Sec dis Go&160 
dis 

Spee new list.. Hie lees 4 


eecececccces Peecoeeces cee cecccece: 


Od....2eeeeeee coseseseneeeee Gis 

















Locks, Bolts, Etc. 


P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches...........dis 60&10 











eeeececececccecessceccesescoes 


6o&r1e 

Shutter flngesdiape genuine bronse.dis 4 
Shutter hinges, bronze p dis 70 
Flush bolts, genuine b br dis 7o 
Shutter knobs. genuine bronse...............dis 
Shutter bars, genuine b ais 
Sash lifts, genuine bronee................ a 60 
ae | sh pulls and plates, ; genuine bronse.....dis 60 

sh plates. — = = 
panel r pull, gen 
Letter box suites, — bronze... .dis eale 
Barn door locks dis 
Bishop’s Buckeye Sash Locks......§ gross 


Plambs and Leve s. 
Standard list.. 
levels 


























Pumps. 
Cistern, best maker s.......0.......00000 age 
Pitcher ‘spout, best makers dis —_ 
Pitcher spout,cheaper gooda.......... 
Pokes, Animal. 

Bishop’sI. X. L doz $6 oo 
Bishop’s O K doz $5 25 
Bishop’s Pioneer dos $3 75 

hop’s Amer 75 




















Cast steel 
Malleable dis 
Basors. 








RR by ke beoene aga 4 
net 


Rifle rasor 





Rat Killers. 
Schuyler’s 





Hatch, Counter, No. 177.......0000.see0+ ® doz $21 ee 
Hatch, Tea, No. 16z........ scccsessee Gos $6 
Chatillon’s Grocers.. se 
Famil Turnbulls....ccceccsecssseceeds po@z0k10 
Scale » List ofjenyery 
12, 1882 dis so&10@seadk10&4 


Screw Drivers. 


Onsiey 5 R. & L. Co.’s Varnished 

Handles...........- Ais 65a&10 
renee 5. ® 5. Ges Meck See dies.dis 6o&160 
Sets interchangeables...... ccsccoeese GOs $18 dis 25 


eae 











Steel and iron 

Nickel plated... vocessonse eeccenee f LS 7SMLIO@S0 

Disston’s try square and T B..Gis 45810 
Winterbottom’s try and miter..........dis gea&1e 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks ail winds 



























77%&10 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds pepe 
75&10 
Swedes iron tacks dis 75&10 
Swedes iron Upholsterers’ tacks........ dis Were 
Tinned Swedes iron tacks........000+++« dis 774& 
Tinned Swedes tren Uphoisterers’ 
tacks. dis 774%&10 
American iron cut tacks......000+..+.++ dis 77%&10 
Copper tacks............ dis 40&10 
Copper finishing and trunk nails......dis so&1¢ 
Cigar box nails dis 4 
Finishing nails. dis 
Hungerian nails and miners’ tacks...dis 6010 
Gimp, p and Lace tack, ...........seccesereere aie 776 R2 
“ tinned. pe 
ieee and clout nails...... wis aide1o 
Tinned trunk&clout nails 66&10 
Basket nails dis 66&10 
Chair nails. dis 66810 





Common and patent brads..................dis 66810 


FREIGHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, gor Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 














a E"*wllier Bros... 
JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 


148 SUPERIOR STREET, 


CLEVELAND. 


THE ECAN Co., 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 
Builders and Originators, 





Designers and Constructors. 


Wood-Working Machinery. 


For Every Purpose 
Meeting the requirements of 
PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES. 
PATTERN SHOPS, 
General Wood-workers etc. 
With the latest and most adranced 


type of machines for fast and per- 
fect work. 








New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


IRON CLAD PAINT CO. iron Clad Pant. 


Factery, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


Send for Catalogue and information. 





get the uine article, 
auf - liability of suit for 
using an article made in viola- 
we Green nel aoe oe 
by this Company. 
IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 
FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and iN S ‘Black Asphaltum 
Bridge Paints. PAI T “ 


Paints. All grades. 
160 State Street, AKRON, O. 





Trade Mark Patented. 














Printed in the Highest Style of Art, by 
k AT ALO Gi lf FS The Cleveland Printing & Publishing Co., 
Cleveland, O. 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 








alternate weeks ; the dagger (t) once a month; 
the double dagger (}) once in three weeks. 
PacE 

Aluminum— 

*Stan Aluminum Co., Canton, O..........000 oe 
Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... -~ 
Belting— 

Fuller Bros., Cleveland............ ..« sasbeneconcees 15 
tolts and Bolt Machinery— 

Upson Nut Co., Cleveland................000.... ++ 16 
Notlers and Boiler Attachments— 

Babcock & Wilcox Co., New York............ 20 

Wm. B. Pollock & Co., Youngstown, O..... 18 

KB. H. Jones & Co., Cleveland.....ce.-s.0+0..-+- 18 

Hazelton Tripod Boiler Co., Chicago......... 18 

N. Y. Central Iron Works, ‘Geneva, N. Y. 16 

Enterprise Boiler Co., Y oungstown, Dicaoss 20 

The Stirling Co., Barberton, O.. haves. OF 
tiowers— 

W. H. LaFountaine, Cleveland, O.............. 18 


Bicycles— 

*A. W. Gump & Co., Dayton, O............sss0+ _ 
Boiler Solvents— 

The Dearborn Drug & Chemical Co.......... 9 
Coal and Coke— 

a & Wheeling Coal Co., Cleve- 


ab peiiiiindeseiiesinl- sapeinimpemnemtvingies aires 13 


Cranes and Derricks— 


Wm. Tod & Co., Youngstown, O ................ 18 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O................... 14 
Varpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland. O............. 18 
Civil Engineers and Architects— 

F. Felkel, Cleveland, O.............--.sesseesesees 16 
Cupolas— 

Victor Colliau, Detroit, Mich..............00+ 16 
Corrugated Steel— 

“Cincinnati Corrugating Co., Piqua, O..... 12 


Drilling Machines— 

Oniversal Radial Drill Co., Cincinnati, O.. 16 
Urop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Desks— 


Cleveland Desk Co., Cleveland.................. 13 
levators— 

L. 8. Graves & Co., Rochester, N. Y.......... 15 
@xplosives— 

Hercules Powder Co., Cleveland................. 18 


fliectrical Manufactures— 
¢Cleveland Electrical Mfg. Co., aenend 12 





Ceatral Thomson-Houston Co. . 10 
Edison General Electrical Co., N. Y.. II 
“mery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, Il 


Eng avers and Electrotypers— 


Eclipse Biectrotype & Engraving Co., 
Cleveland 
Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. — 
Wm Tod & Co., Youngstown, O................ 
E. H. Jones & Co., Cleveland....... 
Buckeye Engine Co., Salem, O... 
Skinner Engine Co., Erie, SP aN 19 
Westinghouse Machine Co., Pittsburgh... 19 
Ball & Wood Co., Elizabeth, ie Sastihediees 
Southwark Foundry & Machine Cc 
Philadelphia, Pa 
*The Leftel Water Wheel & En 
Geo. Place, New York 
















€ngines (Gas)— 
Schlelcuer, Scnumm & Co., Philadelphia, 
EE GID, BER ctecoceccoceccessoscenseoseccose 18 
Van Dusen Gas Ragine Co., Cincinnati, 
re) 17 
~ ngineers’ Specialtiea— 
Sensible Packing Co., Chicago, III .......... 11 
iKngineers and Contractors— 
E. H. Jones & Co., Cleveland................s000 18 
@jectors— 
James Jenks, Detroit, Mich..................... 12 
Files, Makers of— 
olds Bros., Columbus, O............ ...... 20 
a. & H. Gough, Cleveland.......................... 20 
Parkin & Bosworth Co., Cleveland............ 20 
Vorges— 


Cleveland City Forge & Iron Co., Cleveland 20 
¥ oundries— 
Thos. D. West. Foundry Co., Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 15 
Galvanizers. 

PHT, FE. Mltall, Clo waland ..ccsmiesescecssacccetss _ 


Gear Cutters— 
eebmer, , Cunningham & Co. Fatadeighie, 





cccccee 14 
Grapples, Excavators and Dredges— 
Jas. H. Lancaster, New York.................. 17 
Graphite Paint— 
Tos. Dixon Crucible Co., Jersey City.......... 11 


Granulated Raw Bone— 
The Rogers & Hubbard Co., Middletown, 11 
deating and Ventilating Apparatus— 


W. H. LaFountaine, Cleveland, O............. 18 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 18 


Heaters and Purifiers— 


Stilwell & Bierce Manufacturing Co., 

Dayton, O 20 
™, H. Jones & Co., Cleveland.........-..000..00+ 18 
*Warren Webster & Co., Philadelphia, Pa — 


Hammers (Pow r)— 

Hackney Hammer Co., Cleveland............. 10 
Harness Specialties— 
Buffalo Specialty Co., Buffalo, N. Y.......... 





LOOK wus YOU 
AT The 


WILL BE 
SURPRISED 


toot MUSKEGON 








Facts 
These Have each 
Three 3 Circles a radius of 
Circles 125 miles. 





Each has, in round numbers population viz: 


SAGINAW CIRCLE.- - : 37 25,000 
DETROIT CIRCLE - - 2,600,000 
MUSKEGON CIRCLE - 2,796,000 


For proof, gee Cram’s Atlas, Census 1890, by 
counties. 











Bnyest meats— 


Rien and Steel Rooting— 


Sykes Iron & Steel Roofing Co., Niles, 0... 19 
Compriige Iron Roofing Co., Cambridge, 19 


aivinbanth: septieiitinbncesaceviansbnananeenereeste HORE 
Garry Iron Roofing Co., net wisveneusiatl 2 
* Berger Mfg. Co., Canton, Roivcittins saksens --amge. Se 
Eberts Bros., Detroit, OO i iinacitessiietides 20 
Kanneberg Roofing Co., Canton, O... -19 
*The Long Steel and Iron Roofing ‘and 
re -ry Co., Indinapolis... Sones Oe 
J. H. Eller & Co., Canton, Tiaieakdenviansusins ses 19 
Ww. j. Burton & Co., Detroit, Bai saerncen 18 


Holton Iron Roofing Co , New Lisbon, oS... = 
| Heberling Metal Roofing Co., Havanalll. — 


lron Ore, Bar and Pig Lron— 


Dalliba, Corrigan & Co., Cleveland............ 13 
Ogiebay, Norton & Co., Cleveland........... «ee 
J. H. Outhwaite & Co., Cl ——- pen sao 13 
Condit-Fuller Co., Cleveland, O.. ae 


FE. C. Pope, Cleveland... +. 13 

Cleveland Iron Mining Co., “Cleveland...... 13 
Injectors— 

Penberthy Injector Co.. Detroit, Mich...... 20 

*Garfield Injector Co., Wadsworth, O........ 12 
Lathes— 

H.L Shepard, Cincinnati. O........ ............ HM 

Parkin & Bosworth Co., Cleveland............ 20 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 

bet a Camp & laure Machine Co., 





Machine Shops— 


= ranag & Lane Machine Co., 
Mle’ Wickdoxsipebcnahandinadciicscniteaianinliiiacess sae 

Toledo Machine & Tool Co., Toledo, O 
Machinists’ Tools and Supplics— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 


Garvin Machine Co., New York........ rnin 19 
Metal Ceilings— 

Fred F. Bischoff. Chicago, I11................00+ 12 
Merchandise Brokers— 

L. H. Oldfield, Wichita, Kan..............00.0..+ II 


Ore Separators— 


H. KE. Collins & Co., Pittsburgh, Pa... 
Patents— 


voce 1S 


OOSROS ae GD... SOUT WOR ociceschecsawsnore coccessce It 

» & 2 Fitzgearld, Washington, -epnaes It 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland................s00+ 18 

Deming Co., Salem, =, a 
Paint— 

Iron Clad Pains Co., Cleveland, O.............. 


Akron Chemical Co., Akron. 0... aavebinee 

Jos. Dixon Crucible Co., Jersey City 
Perforated Sheet Metal— 

Harrington & King Forireting Co., 

Chicago, I 

Aitchison Perforated Metal Co., ‘Chicago. 12 
Pipe Cutting & Threading Machines— 

*Wellts Machine Works, Fostoria, O.......... — 
Packing— 





Sensible Packing Co., Chicago, I11............ II 
Railroads— 
i EE AT OTE, 


Railway Supplies— 
Coveiend City Forge & Iron Co., Cleve 





RR 2 ae 20 
Rock Breakers and Ore Crushers— 
Jas. H. Lancaster, New York..................... 17 
Rubber Goods— 
Fuller Bros., Cleveland.......coccccsssscsssesseseses 15 


Rolls and Pinions— 
Totten & Hogg Iron & Steel Foundry Co.. 


SEINNR NIN Wi eivaaxans oc axcogsneainss Ay saiccanssoe0nds II 
Saws— 
Peter Gerlach & Co., Cleveland................. 13 
Shafting— 


*Brightman Machine Co,, Cleveland......... 16 
Steam Boiler lnspectors— 


Hartiord Steam Boiler Inspection & In- 

surance Co., Hartford, Comm...........0ssc0008- II 
Steel Stamps and Stencils— 

}. H. Fleharty & Co., Cleveland........ daeveete 





Sheet Iron— 


Cleveland Rollin 
Cambridge Iron 


Steel Castings— 


Caster Ghent “Casting | Co., » Paliadsighia. 
19 


Mill Co., Cleveland....13, 16 
Steel Co.,Cambridge.O 13 


Steel cha Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland.. 
Sheet Steel— 


+13, 16 











Cambridge Iron & Steel Co.,Cambridge, O 13 














By ECT LESSON. 




















Stokers— 
Brightman Stoker Co., Cleveland............. 15 
Steam end Hot Water Heaters— 
Hazelton Tripod Boiler Co., Chicago......... 18 


Steel Laths— 
Bostwick Steel Lath Co., 
Twist Drilis— 


Cleveland Twist Drill Co., Cleveland........ 20 
Graham Twist Drill Co., Detroit, Mich..... 20 


Turnbuckles— 
— City Forge & Iron Co., baste 


Niles, O....... II 





piagsiepesiutensee 20 | 
Time Begisters— 
The Automatic Time Stamp and Register 
Se 5 SUES MIN v5 odabasvc vais bessnteesashecnacsees 14 
Water Gas Furnaces— 
W. S. Hutchinson, Chicago, I11.................. 20 


Window Blinds 
Hartman Sliding Blind Co., Wooster, C... 16 
Wood-Working Machinery— 


*(ndiana Machine hana > Wayne, _- 
Geo. Place, New York, N 

Frank & Co., Buffalo, N. v. 
The Egan Co., Cincinnati, O............-.- sled 


Wire Goods— 

*F. Powell & Co., Toledo, O................0....... 
Wire Machinery— 

John Adt & Son, New Haven, Conn......... 16 
Well Sinking Machinery— 

American Well Works, Aurora, IIl.......... 20 
Washers— 

Milton Mfg. Co., Milton, Pa........ vaneBeukene II 











VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
DETROIT - MICH. 








The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
end Boilers of all 
kinds and Machinery 
generally. Manu fact- 

ured at the 


N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 

GENEVA, N. Y. 


FOR SALE CHEAP, 


One 80 h. p. ». Engine, 


one year in use. 


One 50 h. p. Engine, 


one year in use. 


One Duplex Pump, 


one year in use. 


One Water Heater, 


one year in use. 


One Crane Elevator, 
One Donkey Engine, 
One Cupola, 








16 ton c+pacity. 
One Delivery Wagon, 
200 good Stove Plate Flasks and Snap Flasks. 
— THE— 


‘Me ARTHUR GILMORE FOUNDRY (0., 


871 Pearl St., 568 Clark Ave. 


CLEVELAND, 0. 





FROM THIS YOU WILI, UNDERSTAND 
WHY MUSKEGON Is ABLE TO GET SO 
MANY NEW FACTORIES—21 IN LAST 18 
MONTHS. AND MORE COMING. IT MAY 
ALSO GIVE vou A fPointer ABOUT IN- 
VESTMENTS. 

There will be one large city on the 
east shore of Lake Michigan, AND 
THAT PLACE WILL BE MUSKEGON. 

NAVIGATION open tHE YEAR ROUND 
WITH CHICACO AND MILWAUKEE. 


MUSKEGON CIRCLE wor onty nas 
MORE PEOPLE BUT CAN REACH THE BEST WEsT- 
ERN MARKET BY WATER THE YE4R ROUND. 

PROPERTY LOW. SPLENDID OPPORTUNITIES 
TO DOUBLE AND TREBLE YOUR MONEY. SEND 
YOUR ADDRESS FOR MAPS, PLATS, ETC , TO 


HOLBROOK & McDONALD, 
Sales Agents MUSKEGON IMPROVEMENT CO. 


CLRYBLAND BUSINESS DIRKCIORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
155 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 








Boit and Nat Works. 


HE UPSON NUT CO, Mauufacturers o: 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











| Hardware and Iron. 


OM iacturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wireand Stee) 
re. 








Machinists’ Supplies. 
ao & BOSWORTH, 9 and 11 So. Wate: 
8t., dealers in Manufacturers’ Supplies 
Machinery and Tools. 
Steel Stamps and Stencils. 
ees: J. H. & CO., Rubber Stamps, 


Seals, Stencils, Automatic Check Punches 
and Numbering Machines. g2 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


EBSTER,CAMP & LANE MACHINE CO., 
Founders and Nachinists, 12 Main st. 


Patent Milled or Turned Shafting 


Is rapid'y coming to the front. 
Made only by 


The Brightman Machine Co. 


CENTER ST. FROM MAIN TO WINSLOw, 


CLEVELAND, O. 
JAS, MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS 
NAME PLATES, 


eTiIiMBs 


& TOOL ROOM 


corEcrts. 
2 Longworth St, Cincinnati, 0. 


RADIAL DRILLING MACHINES 










































oe PRICES$450°& UPWARD 


NCINNATI ] 





= THREE DESIGNS. SIX SIZES) 
EMBODY ALL DESIRABLE FEATURES 


et UNIVERSAL RADIAL DRILL CO 








; siege 4 

RPAT’ SLIDING WINDOW BLIND BURGLAR 
fekOCKS;THE NOISE AWAKENED ME.AND 

\/ | LAM READY FOR Him! 


Tens of thousands of these blinds are in use. 


Agents wanted ; Send 4-cent stamp for an 8o- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 
69 Beaver St., WOOSTER 0., U, S. A 
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Tiim IRON TRapp Review. 








The ‘Lancaster’ Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapést and the Most Perfect Crusher Made. 








Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “Sections” for easy trans- 


porters in mountainous regions. 


May be mounted on wheels, worked by 


and, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





THE “LANCASTER © 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 


ples are made of best forged steel, with 


scoops, operated solely by compound leverage, thus dis- 
with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, eo se Hand, Horse and Steam Power 


pensing 


Hoisters at wor Comparison of our 
and merits with all rival Grapples, 
Hoisters, etc., earnestly solicited. 


four penetrating 


prices, capacities 
Rock Breakers, 





Self-Penetrating Grapple, Excavator S Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE CONLEY-LANCASTER” 





DIRECT STEEL PROCESS. 


JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &. A. 





GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. Ali Sizes. 


= Dwarfs in Size, but 

» Giants in Strength. 
\ Expense one cent an 
Ahour per horse power 
and requires but little 
attention torun them. 
4 Every Engine 
ry Guaranteed, Full 
y particulars free by mail 
Mention this paper. 


VAN DUZEN 


GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





£VERYBODY WHO BUYS ONE BOX 
OF RAPID 


HARNESS MENDERS 


‘WANTS ANOTHER, SO DO YOU. 


They do the work Quickly, are 
Strong and Cheap, if you break 
your Harness when at work in 
the field you can mend it in half 
a minute and 


IT ONLY COSTS HALF A CENT, 


AND IT I8S DONE BETTER 
THAN ANY HARNESS M4KER 
CAN DO IT. 


i NO TOOLS REQUIRED. | 


Just Drive km In and CLINCH Em, 


THEY’LL DO THE REST. 





SHOWS HOW IT IS DONE. 


For Sale by Grocer and Hardware Dealer, 
Price, 25c per box of one gross, containing 
three sizes or sent to the Patentees and 
Manufacturers. 


BUFFALO SPECIALTY MFG. CO., 
BUFFALO, N. Y. 


Wheeling & Lake Rrie Railway, 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 





The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Blam, 
Traffic Manager. 


Tas. M. Hatt, 
Gen’! Pass. Agent. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 





*11 40am 
Mahoning Val. Accom........ 4 30pm 
Pittsbu 12z0pm Iliopm 
New York Expresz............. “Sy Fer eaoeet 

*Daily. tDaily, except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 
Depart for— 
Zenesville and Coshocton—6:50 &. mi., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m.., 3:00 p. m., *5:45 Pp. m. 6:20 p. m 
Bedford—6:50 @. m., 11:10 a. m., 1:30 p. M., 3: 
Pp. M., 4:40 p. m., 5:45 Pp. m., 6:20 p. m. Io: 


ey 
t 


P. M., 3:00 Pp. M., 4:40 P. M., *5:45 P. M., 6:20 

M., 10:35 p. m. 
Arrive from— 
Zanesville and Coshocton—10:30 a. m.,6:30 p m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 &. M., 10:30 8. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo0 a. m., *8:10 &.m., 10:30 &.m., 1:05 p. 

M., 2:35 Pp. M., 4:15 P. M., 6:30 p.m., 7:10 p.m. 
Newburg’ —6:00 &. M., 7:15 a. m., *8:10 a. 

10:30&. M., 1.05 p. M., 2:35 Pp. M., 4:15 P- 

6:30 p. m., 7:10 p. m. 

Trains marked * run daily. 

Valley Rallway. 
FoR AKRON, CANTON AND MARIETTS 
Depot oot South Water Street. 
Arrive. 


Cleve. and Canton 
*Daily. tDaily, except Sunday. 
1. T. JOHNSON, J. B. CAVERN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 











Arrive. | Depart. 

For Pittsburgh, Balti-) ds25am| 7 45am 
more, Washington, Phil-) dir 49am} di 40pm 
adelphia and New York. 635pmidii opm 
Wellsville, Wheeling | 123°P™) 7 45am 
and Bellaire. Piedra “OB } 4 
Alliance Accom............. | 1o10am| 325pm 
Ravenna Accomi............. 825am| 5 00pm 





d Daily. *Excert Saturdav Other trains 
except Sunday. Through Pullman S!eepers 
to New York on 1:40 p. m. train daily. 


From Cleveland Union Station. 


MtVernone*Pan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyahoga Falis,} Arrive. | Depart. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- d7o0am| 800am 


nia, Dayton, Cincinna- 

ti, Louisville, Indiana 

olis, St. Louis, and all 
ints in the South and 
uthwest 


For Cuyaho Falls, 
Akron, Gerville, Mill- 


54° pmid 800pm 





ersburg, Gambier, Mt. { '73°P™| '°SPm 
Vernon and Columbus. 
For Cuyaho Falls, 
Akron, Orrville, Chica- 5409pm| 8c00am 
g°, and all pointsin the [ 10 10am 325 pm 
est and Northwest. 





d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily 
Cleveland, Columbus and Cincinnati 

ticket office, Weddell House corner. 


tween 
City 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansvilie and St. Louls. 


13 mezs sHorter BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QD wes sHorTER and Quicker DOD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland @ rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Throvgh Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The le’s favorite’route I ween, 

The P. & L. K. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 
E. HOLBROOK, A. E. Crarg, 
Gen’! Supt., G.P.& T. A. 
Pittsburgh, Pa. 


SGICTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 























Shortest and aickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Ronrwson, Receiver, 


Jno. J. ARCHER, 
Columbus. 0 


Gen’! Pees. Asi 





—THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. ©., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with al) 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 





Tickets sold and ba; checked through 

to destination. Reliafic taformation and best 

rates will be furnished by any agent of the 

Popular C. M. 

4.T. Wrrorr, W. K. Rr 
Pres. and Gen. Mgr. 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
J and the East. 


The shortest anc 
quickest Route to Pitts 
core, Washington anc 
= more & the South 
east. 


New Central Depot So. Water St. and Viaduct 








No. 62, Accommodation.............. penton t 6coan 
No. 72, New York & Pitts. Express....* 8 10a n 
No. 70, Pittsburgh Accom.................. *I1 25am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommo.................. *420pm 
No. WII TERE nciccnccsnsdencere ses t be Ir 
No. 68, New York & Pitts. Ex............%11 00 pm 
Arrive 
No. 61,N. Y. & Pittsburgh Express...f 5 15a m 


No. 71, Youngstown Accom.... 
No. 65, New York & Pitts. Lim 
No. 67, Pittsburgh Accom....... 
No. 73, Leavittsburgh Local........ 
No. 63, New York & Pitts. Ex 
oe & senten pT SER 
0. 69, Youngstown Express............ t91opm 
*Daily. tDaily, except Sunday. 4 
Baggage checked through to all points Kast 
Through tickets and information regarding 
the route can be obtained at office, 141 ro Tio) 
street, and at Depot N. Y., P.& O. Railroad 
South Water street and Viaduct, Cleveland 
A. M. TuckER, Gen. Mang , Cleveland, 0. 
W.C RINEARSON, Gen. Pass. Ag’t, New York 
G. EK. Fouts, C P. & T. A., Cleveland. 










cCLIPSE “sTs 


LECT ROTYPE 





Beek NCRAVINGCO. 







































‘Tum Iron TRapmp ReEviIEw. 

















CLEVELAND REFERENCES. 
J. W. Britton, Esq.. 
Woods, Jenks & Co., 
W.S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 
Cleveland Saw Mill & Lumber Co. 


Address: THE HAZELTON 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 


Fede 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 


Anglo-American Provision Co., Chicago, 
Wellsville Plate & Sheet Iron Co., Wellsville, 0., 
Falcon Iron & Nail Co., 


Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water 














Cherry Valley Iron Works, Leetonia, 0., 


ral St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 


Niles, 0. 


TRIPOD BOILER 6CO., 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 





WILLIAM TOD & CO.. YOUNGSTOWN, OHIO. 








HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 
Send for illustrated catalogue and price list. 


THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BoILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WORKING Heaps for 
FACTORIES, MILs and FURNACES. 


Mention this paper. 








The Porter ection reget 


Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@” SEND FOR ILLUSTRATED CATALOGUE. 


Boil 





“y Maton NG-BOLER- WWORKS. 
pipes Since Ne QUSSES, BLAST Furnaces | 


LE E*Roof PROLLINGMILL WORK . 


W™B.POLLOCK x C0. WZOLUINTCHSIN MOMYIVA\ PEOR 











=. Et. SONES & Co.. 
ENCINEERS «> CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


P 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TO ORDER, 








FRANK & CO., 


LANERS, 
BAND SAWS, 


BUFFALO, N.Y. 


IRR EE 
MANUFACTURERS OF 


OULDERS, oo ORTISER 
SCROLL SAWS, [ SAW TABLES, BENCHES. 












= | Dies for all kinds of sheet metal 
> a ventors’ models and specialties. 


St. Clair and Washineton Streets. 
TOLEDO, O 


oods, leather, paper, etc. In- 
nd for circulars and prices. 


Mention this paper. 





Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & co.,{ Philadelphia, 


Chicago. 
Horizontal UTT© Gas Engines. 
Vertical OTTO Gas Engines 
Twin Cylinder OTTO Gas Engiues. 
Combined OTT© Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


1, 2,4, 7,10, 15, 26 AND 50 HORSE-POWER. 





S'ZES: 





Way. HF. LaFountaine, 


) MANUFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
ht Special Machinery. 


1335 Lexington Ave... = CLEVELAND, O. 


~ 
fey 
> 
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ANNIHILATOR, 


ee a ee a er. 











mown to the Arts. 


POWDER, FUSE, CAPS, 
Electric Mining ‘Goods, 


AKD ALL TOOLS FOR 8TUMP’BLASTING, 
FOR SALE BY THE 
HERCULES SQwoer COMPA 
© Prospect Street, pe rathonse Va 


iW. WILLARD, Manageres 


=4\5 5 
igs 


2 


x 








oe 
—_——— 








s after a blast. | 


PLOSIVE 


te. 


SAPS, 
toods; 


ING, 


PAnY, Chie. 
lanageres 
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THE BALL & WOOD CoO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines. 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, 
Compound Engines, for Electric Railway Plants, 


Electric Lighting Plants, 


Triple Expansion Engines, Manufacturing Engines, 


And all purposes requiring close regulation and economy. 


WORKS, ELIZABETH, N. J. OFFICE, 15 CORTLANDT wee N.Y. 





The Long Steel & Iron Roofing & Girvugiliin Co., 


(Successors to O. 8S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated pH ery and ig oy Iron Ore 
ement, 


N. E. Cor. Illinois and Merrill oda IND'ANAPOLIS, IND 
Write for Catalogue and Price List. 


The BERGER MANUFACTURING COMPANY, CANTON, O. 


, make arrange- 

ments for ROOF- 

DON T ING until you 
have seen ours. 


It Excels all other Metal Roofs. 

















A FEW RAILROAD USERS: 
Engines, Horse-powers. 
Ashland Coal & Iron Railroad Co...............2-eeeceee cee es 1 60 











Baltimore & Ohio Railroad Co......ccccccssscccecsccs sosseeecs 6 190 
SION: GE Re MINI CO oon. sc civcccccccceccaccscvccssieess 3 180 
Camden & Atlantic Railway Co...........ccccceccesssseeeeecees 3 75 
Central Railway of New Jersey. ..........6 ccccesecceeceeeseees A 275 
CP Be ee IE OD occ ccn ccc sccncccccconcceresvessoncs 2 30 
Chicago, Burlington & Quincy Railroad Co...............++0 3 175 
Chicago, Milwaukee & St. Paul Railroad Co................4 5 100 
Chicago, Rock Island & Pacific Railroad Co....... Ae hence 4 170 
Colorado Midland Railway Co............ ......csececeesceeeee 1 25 
Denver & Rio Grande Western Railroad Co.... ...........5 3 75 
East Tennessee, Virginia & Georgia Railroad Co............ 3 325 
George’s Creek & Cumberland Railroad Co .................. 2 50 
Grand Trunk Railway Co. of Canada .............. .csseeeees 2 500 
Gulf, Colorado & Santa Fe Railway Co..................seee0s 3 135 
Kansas City, Wyandotte & Northwestern Railway Co..... 2 55 
Newport News & Mississippi Valley Co.................2+ os 2 200 
New York Central & Hudson River Railroad Co............ 4 125 
New York, Lake Erie & Western Railroad Co 2 140 
New York, West Shore & Buffalo Railroad Co 6 340 
Northern Pacific Railroad Co ................ccscccseee = 2 45 
Pennsylvania & Northwestern Railroad Co..............+++- 1 25 
PORE, PRRETIOEE OO 2. 8s ccs accdscooacestctccnsevesesasce 51 2330 
Peoria & Pekin Union Railroad Co................seeesseeseees 1 55 
Philadelphia & Reading Railroad Co.................seeeeeees 7 615 
Pittsburgh, Cincinnati, Chicago & St. Louis Sallwoy Co.. 2 20 
St. Louis & San Francisco Railway Co .............-+-++. +++ 3 260 | 
Bouter MAI WT CO 2... ccs ccccscce cease rccccccccccccces cess seve 1 10 
Wabash, St. Louis & Pacific Railroad Co..............s.-+++ 4 60 
Washington & Georgetown Railway Co..................-+++ 1 18 








Many foreign railroads unreported. 


5 THE WESTINGHOUSE MACHINE COMPANY. 


PITTSBURGH. PENNA.U.S.oFr A. 








KIN OVER 4500 IN 1W USE. 


MANUFACTURERS OF 


i>: 4 AUTOMATIC, STATIONARY & PORTABLE 


ENGINES # BOILERS 


SEND FOR CATALOGUE. 


SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, Pa. 


Blowing Engines, 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Reversing Engines, 
Accumulators, 


Hydraulic Cranes, 


Centrifugal Pumps, Boilers Tanks, etc. 




















GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
lron_and Steel Roofing, Crimped and Corrugated 
wraing, 5 Iron and Steel Tile or Shinote, Fire- 
Proof Doors and Shutters, Iron 

Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@Send for Circular and Price List No. A 


CORRUGATED 








THE KANNEBERC ROOFING CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crim 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 


Write for_Catalogues, Price Lists and Samples. 





OLTON JRON ROOFING 
CEILING &c. 


ew Ron NE oO 
| | SIDING, anal WANTED EVERYWHERE. 


— 








CAMBRIDCE ROOFING VO, Cambridge, 0. & Chatanooga, Tenn. 


Manufacturers of 


any Rolled, Crimped 
, Corru, and Bead- 
ed Roofing, Siding and Ceil 


ng. 
PURE STEEL A SPECIALTY 


2@ Send for Descriptive 
Catalogue. 








—MANUFACTURERS OF— 


Steel Roornes, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded oe ng and 
Ceiling, Patent Slip Joint EAVE TROOGHS, etc. 


WRITE US FOR PRICES. 
Agents; Wanted. Address OFFICE NO. 223, CANTON, O 








All my Iron 
and Steel is r 
rolled and box 
annealed, well 


SYKES’ 


IMPROVED 


with the Best 
of Paint and 


on. a ee Pure Lin 


classes of 
buildings. 


Syme ZRON & STSEBI. BROoFInG coO., 
id Sor Cireular and Price List, NILES, O., and CHICAGO, ILL. 


and mention this paper 


STEEL 
CASTINGS 








FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives, STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Stee! Castings Co., 


: OFFICE 
CHESTER, PA. {407 LIBRARY $T., PHIADELPHIA, PA, 
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: PATENT LIMB-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will t scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 















OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the a rance of the shelves o. 
a No. § Heater at work on ordinary lime-water when the door 
was removed aftet the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
fot heavy atid continuous duty at medium 
or high rotative speeds. Highest attainable 
“ Economy in Steam Consumption and Supe- 
= flor regulation guaranteed. Self-contained 

= Automatic Cat-off Engines 12 to 200 H. P. for 
driving Dyfiamoé Machines a Specialty. Illus- 
rated Circtilars, with various data as to 
practical Steam Engine Construction and 


performance, free by mail. Address BUCKEYE ENCINE CO., Saiem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Ming. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
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SZP CLEVELAND TWIST DRILLOCO., ™"3=™" 


smn vo cauocn. Cop. Lake & Kirtland Sts,, Cleveland, 0 "MR For pao 


W. S. HUTOHINSON. 6 Washinaton-sst., Chicago. 
LIGHTNING WELL-SINKING 
esiani 


MACHINERY MANUFACTURERS. 
Hyrdaulic, Jetting, Sorares, Artes 3 
Diamond etin, e 
Wind Mille, Pecos” Encyclopedia, 1,0€ 
engravings, Earth’s Strata, Determ+ 
; nation quality water; mafled,25c, 
The American Weil W: 
Aurora, Ili. 
Sr 11418 8. Canali 
. = St., Chieago, Il, 


may Dallas, Texas. 












General Office 
™— AURORA 


Works and 



























Khe Hart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to J. WENDELL COLE, M. E.. 
District Manager, Box 152, Chicago, Ul., or Box 84, Columbas, 0. 
e@-N. B.—Also Agent for WM. SELLERS & Co.’s SPEciat Too. GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 











PEN BER Tay 


> AUTOMATIC INJECTOR. 


Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


42,000 in actual use. 
Sent on 30 days’ trial. 


PENBERTHY INJECTOR COMPANY,, 


Manufacturers, 


DETROIT, - MICH. 
C. H. PRESLEY, Agent, Cleveland, O. 


AGENTS FOR THE GARVIN MACHINE CO. 
And have in stock 


ScREW MACHINES, TURRET LATHES, HAND LATHES, UNIVFR 
SAI, MILLING MACHINES, PLAIN MILLERS, TAPPING MACHINES 
(MOUNTED AND HEADS), UNIVERSAI, CUTTER GRINDERS, ETC. 


THE PARKIN & BOSWORTH CO., °* “8% ceverano, 0. 

















The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealeys, even in small towns, find it profitable to carry astock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.,. CLEVELAND, Onio 













REYNOLDS BROS., | INDUSTRY FILE WORKS, 3 


MANUFACTURERS OF A. & H. Gough, Preps., 


Hand Cut Files |..." * 


AND RASPS. Files? Rasps, : 


We solicit the commercia# E 1 to the Best ij 
trade only. bi File. re 


OLD FILES RE-OCUT. 
188 & 180 M. Water Sts | si vinds of Job Griadag. 


Old Files Recut and OFFICER & Works, 
Warranted Superior to | 48 COLUMBUS ST., 


any Machine Cut and | cl RYELAND .O 
Lead Tempered in the C.GOUGH Manager. 


sachet. Send for price Mention this paper. 


















Awarded the GRAND PRIZE at the Paris Exhibition. 


VOR THS HOOK: 


ee eel 

















CRAHAM TWIST DRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





JOHN ADT & SON, 
New Haven, Conn. 


Builders of Machinery for Hardware 
Manufacture. 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, 

Sprue Cutters, Ete. 


Enterprise Boiler Company, “Sssc"™ 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHERT IRON AND PLATE WORK 


Of all Descriptions. 
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